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“To the solid grou na 
Of nature trusts the Mind thet tuclds for aye. —Wordsworth 
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PLANNING NEW TOWNS FOR 
BRITAIN 


HE publication of a new edition of Ebenezer 
Howard’s book, “‘“Garden Cities of To-morrow’’*, 
should be welcomed by all those who are attempting 
to take an impartial view of the debate on new towns 
Britain, on which the choice of Mobberley as the 
nucleus for Manchester’s first satellite town has 
sharply focused public attention and which has since 
been extended by the appearance of the two interim 
reports of the New Towns Committee and the sub- 
sequent introduction of the New Towns Bill. To the 
new edition, moreover, have been restored some of 
the quotations which were discarded from the revised 
edition of 1902 but which have fresh interest to-day. 
The preface by Mr. F. J. Osborn, and Mr. Lewis 
Mumford’s introductory essay on ““The Garden City 
Idea and Modern Planning’’, add to its value in 
the formation of a sound and independent opinion 
on the present issues, as well as assist the reader 
to an appreciation of the magnitude of Howard’s 
contribution to the modern town-planning move- 
ment. 

Howard’s prime contribution, as Mr. Mumford 
points out, was to outline the nature of a balanced 
community and to show what steps are necessary in 
an ill-organised and disoriented society to bring it 
into existence. He saw rural and urban improvement 
as a single problem, and he believed consistently in 
the experimental method. His method was in the 
best and most characteristic tradition of British 
statecraft, using to the utmost solid politica] tradi- 
tions in preparing the way for change by common 
It is well that a fresh opportunity should 
be given us of studying for ourselves his ideas and 
method and proposals, and not what others have 
represented him as saying. 

Mr. Mumford’s essay emphasizes the way in which 
Howard’s ideas have laid the foundation for a cycle 
in urban civilization in which the means of life will 
be subservient to the purposes of living, and in 
which the pattern needed for biological survival and 
economic efficiency will likewise lead to social and 
personal fulfilment. That is an idea which Mumford’s 
own writings have done much to spread, and which 
is notably formulated in his pamphlet “The Social 
Foundations of Post-war Building”. ‘“‘Good planning, 
in the post-war age, will rest on the solid foundations 
of the family and the region ; it will emphasize the 
biological and the social needs of the people, and it 
will treat industrial and financial needs as sub- 
ordinate ones.”” Those words of Mumford’s might 
well have received greater attention in recent House 
of Commons debates on the subject, where there 
was little appreciation shown of the bearing of the 
Welwyn and Letchworth experiments upon either 
the birth-rate or the mortality. 

Sir Ebenezer Howard’s contribution is, however, 
brought out very clearly by Mr. F. J. Osborn in his 
the British 


consent. 


own new book, ‘“Green-Belt Cities : 
* Garden Cities of To-morrow. By Ebenezer Howard. Edited, 
with a Preface, by F. J. Osborn. Pp. 168+8 plates. (London: Faber 


and Faber, Ltd., 1946.) 6s. net. 
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Contribution’’*, in which, after assessing Howard’s 
contribution, Mr. Osborn reviews the experience 
gained at Welwyn and Letchworth in its bearing on 
the current debate on the size of towns and the dis- 
position of towns in relation to the countryside. The 
main components of Howard’s garden city idea are, 
according to Mr. Osborn, first, the organised outward 
migration of industries and people to towns of 
sufficient size to provide the services, variety of 
occupations, and level of culture needed by a balanced 
cross-section of modern society. Next come the 
limitation of size; the provision of amenities ; the 
definition of the town area and permanent reservation 
of a large area around it for agriculture; planning 
control; neighbourhoods; unified land-ownership ; 
and municipal and co-operative enterprise, without 
abandoning general individual freedom in industry 
and trade. Like Mumford, Mr. Osborn emphasizes 
Howard’s practical judgment and technique and the 
soundness of his economic set-up; and the first 
chapter of his book should send the reader to Howard's 
own book for first-hand study. 

Mr. Osborn’s book, however, itself makes a valuable 
contribution. He traces the submerging of Howard's 
idea in the planning thought of the period between 
the World Wars, and the significance both of 
Howard’s book and the Barlow Report for the new 
situation which opened up with the bombing of the 
cities of Britain in the winter of 1940-41. Sir Patrick 
Abercrombie’s Greater London Plan of 1944 is de- 
scribed as a modern application of Howard’s principle 
of social cities ; and, examining in detail the experience 
gained at Letchworth and Welwyn in regard to the 
physical pattern, the use and control of the land, 
problems of administration, local government and 
finance, and of social life and culture, he proceeds 
finally to discuss its bearing on the green-belt cities 
of the future. 

There is no more vital part of Mr. Osborn’s argu- 
ment than that which links up the present policy of 
building new towns with the principles of urban 
development recommended by the Barlow Com- 
mission. The location of industry and the dispersal 
of population are two facets of one problem. By 
cautious stages between 1941 and 1945 the Govern- 
ment has accepted the three principles of the Barlow 
Report : continued and further development of con- 
gested urban areas, where necessary ; decentraliza- 
tion or dispersal, both of industries and industrial 
population, from such areas ; and encouragement of 
a reasonable balance of industrial development, 
coupled with appropriate diversification of industry 
in each division or region throughout the country. 
What stands out from this book, nevertheless, is the 
failure of the Government to provide as yet the 
effective machinery by which the new opportunities 


which the War brought through the destruction 


caused by bombing, evacuation, dispersal and transfer - 


of workers and industries can be seized. Mr. Osborn’s 
recital of experience at Letchworth and Welwyn 
refutes completely the idea that purely negative 
control is adequate, just as Howard’s emphasis on 


* Green-Belt Cities: the British Contribution. By F. J. Osborn. 
Pp. 191 +12 plates. (London: Faber and Faber, Ltd., 1946.) 12s. 6d. 
net. 
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the importance of acquisition of the whole site t the 

start by the development body, so that improven ents 
accrue to the development authority, is a warning of 
the grave danger involved in further delay in iling 
with the crucial problems of compensation and 
betterment. 

Much of the argument in Mr. Osborn’s final c} 
on ways and means of dispersal runs paralle! 
that of the First Interim Report of the New 1 
Committee, but somewhat counter to the Bill i 
duced by the Minister of Town and Country Plan 
Powers of initiative, guidance and veto, he | 
should be in the hands of a central depart: 
capable of balancing, from the national point of 
the complex of social, economic, strategic and est |ietic 
considerations involved. Nor is it only in the matter 
of new towns and urban development that tliese 
questions of balance and positive guidance as well as 
veto arise. The Wentworth—-Woodhouse case is 4 
dubious example of the unsatisfactory arrangements 
for co-ordination among the departments concerned 
with building and planning. The decision of the 
London County Council, to which attention was 
directed in the debate on housing in the House of 
Commons, to violate the Abercrombie plan by break 
ing into the green belt at Chessington with a large 
housing estate, reveals how much, in the present state 
of affairs, the face of the country remains at the mercy 
of practical developers, public as much as private. 
One such threat has been removed by the recent 
rejection in the House of Lords of the Leicester 
Corporation’s proposals for a reservoir in the Manifold 
valley, though it is improbable that the decisive 
consideration was that the nation’s interest in a Peak 
District national park should outweigh Leicester's 
interest in extending its water supply at the least 
inconvenience to itself. 

Meanwhile, other such threats to the Lake Dis- 
trict, already scheduled for reservation as a national 
park by the Dower Committee, still persist, both 
from the unilateral and co-ordinated plans of local 
authorities in Ennerdale and at Loweswater, for 
example, and, as the strong protests voiced at a 
meeting on May 15 held by the Council for the 
Preservation of Rural England show, from Govern- 
ment departments also. In other areas scheduled for 
consideration as national parks there is as yet no 
indication of withdrawal; for example, Dartmoor, 
Exmoor, the North Pennines, Harlech, the New 
Forest and Redesdale. Furthermore, the nature of 
some of the opposition to the Stevenage proposal, in 
spite of its designation in the Abercrombie plan and 
the specific recommendation of the Reith Committee, 
is evidence of the prejudice which any policy of 
urban development or the preservation of amenity 
will encounter, and of the necessity of the task of 
the education of public opinion for which these 
books are so well designed. 

Mr. Osborn leans to a population limit of 30,000 
50,000 for the new towns as against the 20,000—60,000 
people suggested in the first interim report of the 
Reith Committee. Considering the new towns as 
intended primarily to take the overspill of conur- 
bations like Manchester, these are probably too 
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the Bjow: a population of 75,000 or so is required to 
enientg provid the desirable economic, cultural and social 
‘Ng of Mompensations. As regards ownership, Mr. Osborn 
leviling prefers public ownership ; but the essential require- 





ment is to plan the whole area so as to secure the 
proper safeguarding of agricultural land and the 
preservation of the countryside, as well as the 









| with efficient utilization of all the land, and to provide for 
Downs sequisition of sites by compulsory purchase. But in 
tro. Mi.ontrast to the Ministry of Town and Country 








Planning, and more emphatically than the New Towns 
Committee, he would entrust the promotion and 
building of new towns to several types of develop- 
ment authority, including loca! authorities, private 
enterprise and co-operative societies. Whatever the 
type of authority, however, he insists that without a 
solution of the problem of compensation and better- 
ment, adequate control of land use is impossible. 
The importance of providing the essential services as 
early as possible is recognized, as is that of the 
contribution of skilled teams of planning experts. 
The impingement of the problem on revision of local 
government boundaries is recognized without being 
overstressed. Mr. Osborn’s main point is that the 
planning and development of new towns is not an 
enterprise for the amateur or for the narrowly 
interests or 





specialized technician without social 
experience ; it demands the close co-operation of the 
versed in 


and 


technician with business men and men 
public affairs. Our architecture 
university courses in statutory town planning and 
estate management need supplementing, he suggests, 
with schools or university courses in town develop- 
ment, and that Welwyn Garden City is an obvious 
place for such a school. 

Mr. Osborn’s book was in proof when the appoint- 
ment of a New Towns Committee, under the chair- 
manship of Lord Reith, was announced. The terms 
of reference of this Committee are: ‘“To consider the 
general questions of the establishment, development, 
organisation and administration that will arise in the 
promotion of New Towns in furtherance of a policy 
if planned decentralisation from congested urban 
areas; and in therewith to suggest 
guiding principles on which such Towns should be 
established and developed as self-contained and 
balanced communities for work and living’’. Already 
two interim reports have come from the Committee, 
and they indicate that the fundamental ideas of 
Howard and Osborn are finding fresh expression, 
even if in some respects that is better shown in the 
reports themselves than in the Bill which has fol- 
lowed. Public interest has been stimulated equally 
by the controversies over the proposals for dealing 
with Manchester’s overspill in a new town at Mobber- 
ly, or the even larger overspill problem of Liverpool, 
apart altogether from the pressure which comes from 
the necessity of a firm national decision on such 
planning problems as those involved in the develop- 


schools of 


accordance 


AL ment of Oxford, or Knutsford, or Stevenage. 

16 The first interim report of the Reith Committee 
18 distinguishes two types of new towns: those that 
pe are entirely new, planned and built where there was 


previously only a scattered and rural population ; 
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and those that are major extensions of existing small 
towns. The Committee was asked to make recom- 
mendations as early as possible regarding the appro- 
priate agency to be responsible for developing the 
land and the subsequent estate management, and this 
is, of course, the crux of the Manchester request for 
compulsory powers to buy land for the creation of 
satellite communities. The Reith Committee agrees 
that the Government should have full powers for 
compulsory purchase on behalf of the agencies 
appointed to hold and develop them, and recommends 
that the site acquired should include the whole of the 
land within the proposed built-up area and a sur- 
rounding belt of appropriate depth averaging about 
three quarters of a mile. It recognizes that there is 
&@ minimum size for a new town below which it ceases 
to be a practical proposition as a balanced industrial 
unit, and that there is also an upper limit beyond 
which the appropriate balance between industry and 
housing is hard to maintain, internal distances are 
too great, open country too remote from the centre 
and the sense of corporate living and responsibility 
is lost. 

Its preliminary study leads the Reith Committee 
to suggest in general, but subject to exceptions either 
way, a range of 20,000-60,000 population in the 
built-up area, a limit which for the reason already 
indicated is regarded by some as too small. The 
major interest of this first report, however, lies in the 
presentation of the problem, and the recommendations 
as to the type of agency to be adopted for develop- 
ment. Here the Committee recommends that each 
scheme for a new town should be treated separately, 
and the responsibility for both planning and develop- 
ment for each town should be entrusted to a single 
agency which should have no other responsibilities. 
In its opinion, a government-sponsored public cor- 
poration financed by the Exchequer is, in general, 
the most suitable agency, but a similar public cor- 
poration sponsored and financed by interested local 
authorities may sometimes be appropriate, or an 
authorized association. Other commercial enterprise 
or housing associations are rejected as inappropriate. 

The Committee advances some suggestions re- 
garding the constitution, powers and relationships of 
the proposed corporation and recommends that the 
freehold or feu should be held by a public body if the 
agency is not a public corporation, and that a central 
advisory commission should be established to provide 
a central pool of information and experience, and to 
advise the Minister of Town and Country Planning and 
the Secretary of State for Scotland and the individual 
agencies. Again, it is urged that the national policy 
for the location of industry must keep in step with 
the national policy for the development of new towns. 
Industrial trading estates, wisely sited, need to be 
established at the outset, and every encouragement 
should be offered to industrialists to favour these 
new centres. Yet again the necessity of further 
legislation is emphasized, for while the report passes 
over the question of betterment and compensation, 
it regards legislation to enable the Government to 
acquire a complete town-site, including green belt 
land, for transfer to a public corporation as a matter 
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of urgency in view of the speed at which housing 
estates are to-day being selected and developed, often 
with little regard to the broader social and economic 
considerations. Many local authorities are still 
handling the matter solely as a question of housing 
their own populations, and if this is allowed to con- 
tinue and adequate powers are not provided for the 
creation of balanced new towns or satisfactory large- 
scale extensions of small towns under the indis- 
pensable unity of control, policy for the accommoda- 
tion of overspill population will be hopelessly pre- 
judiced by the loss of green belts and the distending 
of existing towns by unregulated sprawl. 

The second report of the New Towns 
Committee is concerned with the further factors 
which have to be considered in advance of legislation, 
and emphasizes that it is essential for the success of 
new town projects that adequate finance shall be 
available at times when the opportunities for 
attracting people and industries are promising, and 
that it shall be available on favourable terms. This 
is one great lesson to be learnt from experience at 
Welwyn and Letchworth, as Mr. Osborn emphasizes ; 
and while some points in relation to the provision of 
industrial and business facilities are left for discussion 
in the Committee’s final report, the two interim 
reports show an outstanding sense of practical tasks. 
Points which legislation must cover to ensure that 
the proposed new towns are to become both going 
concerns and true communities are detailed, and the 
powers and policies of the agencies required for 
building new towns in the acquisition of land, owner- 
ship of sites, direction and control of development, 
finance and administration are lucidly set forth. The 
crucial processes of attracting and settling both 
inhabitants and industries, and the provision of basic 
public services, are dealt with ; the magnitude of the 
problem, speed of construction and costs are dis- 
cussed in relation to the national tasks of recon- 
struction in passages which deserve careful study. 
In the national housing programme the Committee 
believes that at least one in ten of the new houses 
during the next ten years should be in a new town 
or an extension of a small one. The building of new 
towns should be considered as part of the national 
rehousing and rebuilding programme that will in any 
event occur, and the real task is to allocate in the 
most efficient and socially useful manner resources 
which must inevitably be invested in this field in one 
way or another. 

While the Reith Committee does not exclude 
absolutely alternatives to the State-appointed cor- 
poration as instruments for the planning and develop- 
ment of new towns, Mr. Silkin has rejected in his Bill 
all agencies save the public corporation. Apart from 
this criticism and the somewhat rigid limits set for 
population, the purposes of the Bill and most of its 
methods have been widely applauded. A plea has 
been made for generous compensation of landowners 
and others whose property may be acquired when 
work on the new towns begins. The 1939 basis of 
compensation is outdated and unfair, and the 
financial arrangements are admittedly imperfect ; 
but the Bill, like the Reith Reports, does not suffi- 
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ciently recognize the plain fact that to-day th: 
county boroughs are the only bodies able and 
to meet the immediate need for large-scale h: 
and the satellite town is often the only avai 
alternative to an immediate resumption of sul 
fringe development. To ignore the experienc 
Manchester in building Wyttenshawe, for ex: 
and the services of able and experienced offi 
many kinds at the disposal of similar corpor 
and anxious to devote their energy and imagin: 
to the rapid execution of such enterprises, wo 
indeed to resolve the conflict between counties 
county boroughs by the Government 
responsibility for the building of new towns, but at 
the cost of further delay. Nor will that step of itself 
provide the houses and towns required, unless the 
Government matches the enterprise Mr. Silkin has 
shown in appointing the Reith Committee and acting 
promptly on its recommendations by similar dispateh 
in the production of the long overdue general measure 
for compensation and betterment arising out of land 
control. It is indeed no disparagement of the work 
of the Reith Committee to point out that, as Mr, 
Osborn reiterates in his book, the planning and 
development of ‘green belt cities’ or new towns lead 
us straight back to the recommendations of the 
Barlow, the Scott and the Uthwatt Reports and the 
lack of decisions on problems which have confronted 
the Government of Great Britain for some six years. 
In regard to the development of new towns, the safe- 
guarding of existing towns such as Oxford, and the 
preservation of amenities and the reconstruction of 
the special areas, a wealth of information and 
experience and ability already lie at our hand to use. 
The prime need is not so much for further inquiry 
but for decision, and for the enactment of the legis- 
lation which will permit the orderly execution of 
ideas and of principles on which there has now come 
to be so much general agreement, during the interval 
of fifty years since they were first expounded by Sir 
Ebenezer Howard and other pioneers. 
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TASTE AND SMELL 


The Chemical Senses 
By R. W. Moncrieff. Pp. vii + 424. 
Leonard Hill, Ltd., 1944.) 25s. 

N four hundred pages, Mr. Moncrieff has collected 

together most of the factual knowledge related 
to the sensations of taste and smell, and, for good 
measure, has summarized the many theories which 
have, from time to time, been advanced to account 
for these and their related phenomena. That such 4 
volume must savour of ‘compilation’ is inevitable ; 
and to say from a single reading of this book, packed 
as it is with data of all kinds, that it is difficult to 
obtain a clear view of the subject is no serious 
criticism of the author ; indeed, he has been at pains 
to miss no single topic, and has chronicled everything 
from the cash value of ambergris to the nature of 
Raman spectra. 

On the other hand, one feels that the author might 
well have taken to heart the advice given by that 
eminent monographer, Sherlock Holmes, who said, 


(London: 
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“T consider that a man’s brain originally is like a 
little empty attic . the skilful workman is very 
careful indeed what he takes into his brain attic. . . . 
It is of the highest importance, therefore, not to have 
yseless facts elbowing out the useful ones.”” One 
wishes that Mr. Moncrieff had more actively exercised 
a critical faculty, and had given the ordinary reader 
a clearer indication as to which of the many theories 
discussed are really germane to a fundamental apprecia- 
tion of the problems of osmic and gustatory sensation. 
He provides, as it were, an excellent olla podrida, 
but does not, like a good host, direct the attention of 
his guests to the more satisfying portions. 

It has been clearly established, for example, that 
contact of odorous molecules with the olfactory hairs 
js a pre-requisite for the normal stimulation of the 
gnsation of odour. These hairs exhibit a lipoid/ 
aqueous emulsoid structure, and are the true fons 
a origo of the osmic disturbance; solution of the 
odorous substance in the lipoid or aqueous phase of 
these flagellz is, therefore, the point from which all 
theories of osmic perception must proceed. There 
appear to be two main theories which offer an adequate 
picture of the processes involved: (1) a specific 
pharmacodynamic action; and (2) a _physico- 
chemical disturbance of biochemical equilibria. If 
a specific pharmacodynamic action is postulated, the 
cell must translate intramolecular vibrations into 
specific nervous impulses ; if the second explanation 
be adopted, means must be found to account for the 
high degree of specificity of the odours of individual 
chemical structures, in terms of a limited number of 
intrinsic factors. 

The critical consideration is, therefore, the nature 
of the impulse which passes through the nerve 
fibril to the first cranial nerve, and thence to the 
olfactory bulb of the brain. It may be a single 
electrical trace analogous in characteristics to that 
depicted in text-books of sound as derived from, 
say, Bb on the oboe ; if so, the olfactory cell must be 
regarded as a system capable of resonating with 
certain frequencies of the exciting moiecule, and of 
commuting the resonance effect to electrical pressure 
impulses. In this way a molecule having several 
omic frequencies would generate an impulse which 
would be a Fourier integration of such frequencies. 
This, in turn, implies the existence of a ‘biopiezo- 
electric’ effect, the precise nature of which has yet 
to be demonstrated. 

If odour sensation is to be interpreted in terms of a 
physico-chemical interference with a set of equilibria, 
anumber of steady impulses may be generated which, 
being conveyed separately to different parts of the 
olfactory bulb, produce their effect by the secretion 
of some specific substance analogous to, possibly, 
aeetylcholine. The nerve terminals in contact with 
the substance of the olfactory cell act, therefore, 
rather in the same way as electrodes which are in 
equilibrium with the normal protoplasm of the cells, 
and only generate impulses when the cell substance 
is disturbed by the solution of a foreign substance. 
Ability to differentiate between a vast number of 
specific odours will depend either on a large number 
ff different cells responding to different odours, 
or on a few (three to five) different cell types, the 
impulses from which are quantitatively interpreted 
and integrated by the olfactory bulb. 

In the department of taste, Mr. Moncrieff has done 
a good service by collecting together almost all the 
data on this interesting, but diffuse, subject. The 
faith which he places in the older interpretations 
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of the electrical experiments of Allen and Weinberg 
is not, in my opinion, justified. It would be ungrac- 
ious, in view of the excellent work which Mr. Moncrieff 
has carried out in bringing together so adequately the 
scattered materials of these subjects, to cavil at 
small errors or aberrations resulting from war-time 
production and proof-reading, but the indiscriminate 
use of ‘perylla’ and ‘perilla’ on the same page, the 
continual use of ‘bi’ and ‘di’, in ‘biacetyl’ and 
‘disulphide’, are irritating, as also is the consistent 
use of = N = for nitrogen (p. 272) in its higher 
valency. 

Finally, it is worthy of note that Mr. Moncrieff’s 
volume is the only existing summary in the English 
language which covers fully the subject of its title, 
and it may be recommended confidently to those 
seeking a survey of the field. G. M. Dyson 


TECHNIQUE OF ELECTROPHORESIS 


Electrophoresis by the Moving Boundary Method 
A Theoretical and Experimental Study. By Harry 
Svensson. (Arkiv for Kemi, Mineralogi och Geologi, 
K. Svenska Vetenskapsakademien, 22A, No. 10.) 
Pp. 156. (Stockholm: Almquist and | Wiksells 
Boktryckeri A.B., 1946.) 


HE Tiselius electrophoresis apparatus is now 

established as an essential part of the equipment 
of protein chemists and others interested in colloidal 
electrolytes. Its first appearance in almost its 
present form, in 1937, was the result of a careful 
technical study aiming at rapid separation without 
the thermal convection which caused trouble in 
earlier apparatus. This problem was so successfully 
solved that the detailed electrophoretic analysis of 
protein mixtures became a simple routine. 

Soon, however, it became evident that concentra- 
tions and mobilities determined by such analyses 
were sometimes more apparent than real. In particu- 
lar, there often seemed to be a component with low 
or zero mobility present in appreciable concentration, 
but corresponding to.no known component of the 
mixture. The concentration of this apparent com- 
ponent was often different in the two limbs of the 
U-tube, providing clear evidence of some unsym- 
metrical error. Examination of fundamental assump- 
tions provided the explanation along lines which 
were already familiar in the earlier work on mobilities 
of simple ions. For example, a stationary boundary 
is to be expected whenever two or more ionic species 
are present on both sides of the initial boundary. 
Although the general principles are now clear, their 
application to the mixtures of colloidal electrolytes 
and buffers which are of interest involves some 
awkward mathematics and has stimulated a search 
for simple treatments which enable the main 
phenomena to be clearly represented. The mono- 
graph now under notice is by Svensson, a pupil of 
Tiselius, who reviews the extensive literature on the 
above errors, and includes some original contributions 
which help to clarify the subject. 

The observations needed for mobility and concen- 
tration determinations are now .almost universally 
made by means of the gradients of refractive index 
at the boundaries between different layers of solution. 
The detailed behaviour of light in passing through 
such boundaries has been known for some time, and 
several methods of observing it have been used. The 
most convenient methods for routine purposes give 
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automatic graphs of refractive index gradient 
against distance through the boundary. A detailed 
study of the optical errors in these self-plotting 
methods has long been wanted, and is now provided, 
for one of them, in Svensson’s monograph. The 
treatment is based on considerations of diffraction, 
but it does not attempt to go right back to Maxwell’s 
equations. Instead, it assumes that the diffraction 
encountered is analogous to one of the familiar 
types, and thence deduces expressions for resolving 
power, ete. This procedure seems, on the face of it, 
to be more ‘practical’ than convincing, and a more 
fundamental attack, if at all possible, seems desirable. 

The rest of the monograph contains a description 
of the latest Tiselius-Svensson apparatus, and some 
new and extensive experimental data chiefly con- 
cerned with the effects of various buffer ions on 
analyses of synthetic mixtures and of normal sera. 
These data demonstrate that, with the precautions 
recommended theoretically, the analytical errors can 
in fact be made small. This is very reassuring and 
will add much to the value of electrophoresis as a 
standard analytical technique. 


Str. L. PHripor 


BEE-KEEPING 


Plants and Bee-keeping 

An Account of those Plants, Wild and Cultivated, of 
Value to the Hive Bee, and for Honey Production 
in the British Isles. By Dr. F. N. Howes. Pp. 
224 + 32 plates. (London: Faber and Faber, Ltd., 
1946.) 12s. 6d. net. 


Honeybees and their Management 
By Dr. Stanley B. Whitehead. Pp. 153 
(London : Faber and Faber, Ltd., 1946.) 


HESE two books for bee-keepers are 

presented, written in an agreeable style and 
furnished with many new and attractive illustrations, 
hard to come by in war-time. 

Dr. Howes is a practical botanist, a member of the 
staff at the Royal Botanic Gardens, Kew, where he 
has had exceptional opportunities of observing the use 
made by bees of many plants, both common and 
uncommon, under conditions there applying. He 
has a double qualification, for he also understands 
bee-keeping ; and in writing about plants in bee- 
keeping, his scientific training has enabled him to 
show wise discrimination in the selection and presenta- 
tion of evidence derived from a very mixed bag. 

His book is one for which bee-keepers have long 
waited, as there has been much confusion and super- 
ficial observation in the past for lack of sound 
botanical knowledge. Bee-keepers who have been 
advocating the wider planting of flowering trees, 
ornamental shrubs, herbs and other plants to increase 
the honey harvest now have available the correct 
botanical names not only of the species but also 
important information about the varying merits of 
particular recognized varieties. 

The opening section deals with plants from the 
point of view of the bee-keeper; it covers nectar 
secretion, the problem of quality, pollen (all-important 
for bee-breeding), pollination (important for securing 
good and abundant fruit and seed), the growing of 
bee plants and some useful notes on hedges and 
wind-breaks. 

The second section deals in great detail with some 
thirteen principal sources of honey in Great Britain. 


48 plates. 
12s. 6d. net. 


well 


NATURE 


July 13, 1946 vo 


It is interesting to note the presence in this 

the blackberry, a plant often undervalued, for 
a long flowering period and is a reliable sourc: 
year to year owing to its deep-rooting habit 

titles of ling and bell heather on Plate 10 hav: 
interchanged ; this is possibly the only real n 
in the book, and is scarcely likely to be repea: 
in the classical example of the exchange of ti 
the illustrations of the hind legs of the que« 

drone, an error which found its way undetect 
the authors into two important works on n 
history. 

The last and longest section deals with a 
number of sources of nectar and pollen 
utility, especially where grown in consid 
quantity. There are to be found in this s 
references to several sources not previously rec 
an important contribution to which Dr. Howes has 
modestly given insufficient emphasis. One would 
like to see these plants treated separately and decked 
with illustrations, as the botanical descriptions do 
not convey much to the average bee-keeper. 

The controversy about the quality of honey from 
privet should be settled. Dr. Howes quotes the 
current view that the honey is objectionable. On 
the other hand, some claim to have taken considerable 
quantities and find it of good colour and flavour. | 
have taken enough to scent the air strongly around 
the hives for days together, and have experienced 
a bitter flavour which, however, disappeared in a few 
months. I cannot say for certain that the bitterness 
was definitely due to the privet content. 

Dr. Whitehead’s book is of a different character: 
for it is one of the many instructional books on 
bee-keeping. The author has set out to avoid the 
errors of tradition and lore, and has successfully 
avoided many which are in currency. In what he 
presents, however, he has relied too much on his 
limited personal experience, which is the mor 
surprising as in an annotated bibliography he shows 
a nice appreciation of the merits and utility of the 
more important recent works. The advice given on 
important matters involving methods of management 
is not that usually given by teachers of wide experience 
and high reputation; moreover, the instructions 
given for important manipulations are inadequate to 
secure success. 

In details there are a number of errors, some of 
which are mentioned below. The acid part of the 
bees’ venom is not formic acid. Figures relating to 
the water content of honey require revision, especially 
in relation to fermentation, also the egg-laying of 
queens in Great Britain, the temperature for feeding 
syrup, the spacing of wires in the queen excluder, 
the depth of the Langstroth shallow frame and the 
sweetening power of honey (lactose in particular 
rating much above sucrose). Fortunately, under 
good management, a stock of bees does not raise 
queen cells annually. A nucleus should not be sent 
by train with a queen cell in it, and one sold should 
have a queen laying properly. Bees actually prefer 
water containing a little salt, and the addition of | 
part in 1,000 helps to keep down the growth of alge. 
The National hive is in fact widely and successfull) 
used for the production of sections. For heather 
work it is advisable to use a rack taking only twenty- 
four so as to allow some extra side protection, or 
hanging frames can be used. 

Subject to some careful revision of detail, this 
book should prove a useful and attractive addition 
to the literature available. E. B. WEDMORE 
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SCIENCE IN EGYPT 


By Pror. MAX BORN, F.R.S., and 
L. J. F. BRIMBLE 





)LLOWING invitations to lecture in Cairo, the 
oer ors of this article had the opportunity to 
visit Egypt during two consecutive periods (February 
Marc! March-April) and to see something of 
ancient and modern Egypt. We wish to give a short 
account of our experiences in regard to Egyptian 
ascrence 

Cairo has the oldest institution in the world which 
jeserves the name of a university, namely, El Azhar, 
founded in 972 a.p. (361 of the Hegira), a school of 
Mohammedan religion, law, history and literature 
which in pre-war times had about 17,000 students 
and at present has more than 12,000. In fact, 
Mohammedan students from all over the world attend 
this institution, which is the chief theological seminary 


f Islam. Teaching of the Qur’an (Koran) is its 


GENERAL VIEW OF PART OF THE NEW UNIVERSITY CAMPUS. 


ig. 1 


F 
T) THE RIGHT ARE THE LIBRARY AND CLOCK TOWER ; 
BEHIND. 


main object, and the full course lasts seventeen years. 
Parts of civil law, in particular everything concerned 
with family life, marriage, divorce, are still in the 
hands of courts based on this School, while the rest 
of juridical life is practised by courts of more modern 
rigin and education, coming from the law school 
of Cairo’s new University. 

The new University was founded in 1925 by King 
Fouad I with the purpose of developing and teaching 
modern ideas and techniques. Fouad I University 
as it was called after 1940) has at present eight 
faculties—arts, science, law, engineering, medicine, 
commerce, agriculture and veterinary medicine. 
Most of them are housed on a magnificent campus 
situated on the left bank of the Nile, in the suburb of 
Giza, on the road to the Pyramids, in a group of 
splendid modern buildings. Fig. 1 shows only a part 
of the central University area. The Great Auditorium 
with its magnificent rotunda is opposite the main 
gates. On the left is the Faculty of Law and (behind) 
some of the biological buildings. Chemistry and 
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THERE ARE MANY OTHER BUILDINGS (MAINLY SCIENCE) BEHIND THE GREAT HALL. 
ENGINEERING ARE OFF THE PICTURE TO THE LEFT 
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physics are behind that again. On the right is the 
library. At some distance off to the left are the 
Faculties of Agriculture and Engineering. There will 
be scarcely any European university which can 
compete in lay-out and architectural beauty with 
this campus. The Egyptians had the advantage of 
the past experiences of most other universities, and 
they have not lost this unique opportunity. What we 
have seen of the lecture rooms and laboratories, the 
Great Auditorium (Fig. 2) and the administration 
quarters, is well designed and in excellent taste. 
Behind the campus stretches a wide area for sport 
and physical exercise, with large stadia, swimming 
pools and other buiidings, all in the same grand 
manner. The Faculty of Medicine is situated on 
Roda Island (where according to tradition the babe 
Moses was discovered), and at Kasr el Ani. 
Buildings for mathematics, chemistry, etc., are com- 
pleted and those of other sciences are planned or in 
construction. The Departments are to-day provision- 
ally crammed partly (junior classes) into the existing 





IN THE CENTRE IS THE GREAT HALL WITH ITS IMPRESSIVE ROTUNDA ; 
TO THE LEFT IS THE FACULTY OF LAW WITH PART OF THE BIOLOGICAL BUILDINGS 
THE FACULTIES OF AGRICULTURE AND 


buildings, partly (advanced classes and research) 
still at the original site of the University, at El 
Zafaran Palace in Abbassia—a northern suburb of 
Cairo. This partition is most inconvenient as the 
distance between Giza and Abbassia is more than 
six miles. It is hoped, however, that the whole 
Faculty of Science will have settled at Giza by 1950. 

The rector of the University is Ali Ibrahim Pasha, 
the well-known surgeon. The present dean of the 
Faculty of Science is Prof. A. M. Mosharrafa Pasha, 
professor of applied mathematics. His publications 
are mostly concerned with problems of relativity, 
but he is interested in all branches of theoretical 
physics. Mosharrafa is a brilliant administrator 
and organiser ; and he, together with former deans 
of the Faculty of Science and of other faculties, have, 
under the eminently wise guidance of Ali Ibrahim 
Pasha, been responsible for the developments which 
have led to the establishment and growth of this 
University. The head of the Department of Pure 
Mathematics is Prof. M. Mursi Ahmad, trained at 
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Fig. 2. INTERIOR OF THE GREAT HALL 


Whittaker’s School in Edinburgh. Dr. E. L. Ince was 
formerly the professor of that Department. As one of 
us had the opportunity of acting as external examiner 
for the advanced class of one of these Departments, we 
can compare its standard with British schools ; the 
result is that it is very high and of the same level as 
Edinburgh. It might be pointed out incidentally 
that the external examiners for all final examinations 
and higher degrees in the Faculty of Science are men 
of science outside Egypt altogether—mainly pro- 
fessors in British universities. These examiners are 
asked to maintain a standard for Cairo equal to 
that of their own universities. 

Prof. T. L. R. Ayres is director ofthe physical 
laboratories, where a great number of students are 
taught and research work on supersonics is done. 
There is also a physics department attached to the 
Faculty of Engineering under Dr. A. Waly, who was 
trained in Germany and is mainly interested in 
nuclear physics. 

Chemistry under Prof. A. Schoenberg (whose 
communications in Nature have been spread over 
a long period) is a very big Department with a 
wide research programme, concerning photochemical 
reactions in sunlight, the synthesis of substances with 
sex-hormone properties (non-steroid cestrogens) and 
their applications. The latter are worked out in 
collaboration partly with Dr. J. M. Robson in Edin- 
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burgh (prolonged action on 
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lay eggs more than one month 

earlier than the control ¢ up. 

Former professors of chemistry 

have been Dr. E. C. Grey, Dr. D. H. 

Bangham (also dean of the Fa: ulty) 

who is now attached to the British 

Coal Utilisation Research Assvcig. 


tion, and Dr. Ahmed Zaki Buy, 

The Government has an astron. 
omical observatory near Helwan, 
some twenty miles south of Cairo, 
situated on the fringe of the 
Eastern Desert, overlooking the 
wide valley of the Nile. 

The climate of Egypt is most 
favourable for astronomical work, 
and it is no wonder that the 
director, Dr. M. R. Madwar (deleg. 
ated as professor of astronomy in 
the University), is planning con. 
siderable enlargement and more 
powerful instruments. The teach. 
ing of the students in astronomy 
is in the hands of Dr. Abdel 
Rhaman, who worked for some 
time in Edinburgh. 

Another Government institution 
is the Physical Department of the 
Ministry of Public Works, under 
the directorship of Dr. H. E. Hurst. 
Its main activities are meteorology 
and research on the Nile. But apart 
from that, Hurst’s laboratories 
have done most useful service to 
the country, and also to the 
British Army during the War, 
by constructing and producing all 
kinds of scientific instruments which could not be 
supplied from Europe. In fact, part of the buildings 
look still more like factories than laboratories. The 
meteorological service works on the usual lines; 
under the special conditions of Egypt, however, 
forecasts seem to be easier and more reliable than 
in many other parts of the world. Apart from the 
Delta, there is scarcely any rain along the Nile valley, 
and ‘bad weather’ means the Chamsin, the hot desert 
wind loaded with dust. (However, one of us has 
experienced two heavy thunderstorms with torrential 
rains during a two months’ stay.) The control of the 
water of the Nile is the result of more than forty 
years study and research and is one of the outstanding 
results of science in Egypt. An explanation of the 
regulation of the Nile, with its barrages, reservoirs, 
irrigation and drainage canals, would exceed the 
space of this article. The administration of this 
enormous system, which produces three or even four 
crops a year, is an admirable organisation. Each 
single fellah (Egyptian peasant) has definite hours 
allocated to draw water into his field from the irriga- 
tion ditch. All this depends on the exact forecast of 
the water available at a given time, and this again on 
the knowledge of the flux in all parts of the river, from 
the Blue and the White Nile down to the last canal. 
Exact measurements of the current over the whole 
area of the river and the canals are therefore neces- 





sary, bre 
the instr 
measure: 
in many 
indicat o! 
ment 1s 
the syst 
region i 
tion of tl 
the plan 
ete. Bl 
together 
tion, is T 
water b 
expeditt 
the Un 
another 
Anot h 
new dal 
power. 
Aziz Ac’ 
manufac 
silt dep 
perennié 
Agric’ 
country 
are GOV 
Agricult 
Gezira | 
It cons! 
gardens 
One of t 
found i 
is cone 
showing 
down t 
mummi 
seeds of 
the gro 
is also 
museurt 
in visut 
The 
modern 
It was | 
peasant 
halls, di 
by the 
Egyptie 
has to | 
begin ni 
Thou 
designe 
Chemis" 
was no 
the Dey 
and ev 
divided 
the nev 
also ne 
authori 
biologic 
strat ors 
degrees 
degrees 
The 
Prof. F 
and Pri 
active 
researc 
elo ogy 










nice, 
Prof, 


Agri. 
‘sult 
ned, 
nh to 
mth 
Oup, 
Stry 
U.H, 
lty) 
itish 
Cla- 


tron. 
wan, 
sro, 
the 
the 


nost 
ork, 
the 
sleg- 
Vv in 
con- 
nore 
ach- 
my 
bdel 
ome 


tion 
the 
ider 
rst. 
ogy 
art 
ries 
to 
the 
far, 
all 
be 
ngs 
he 
PS . 
er, 
ian 
the 
BY, 
ert 
las 
ial 
he 





No. 4002 July 13, 1946 
sary, ond the State Laboratories construct and produce 
the instruments used for this purpose. The velocity is 
measured by a kind of small turbine, and as the flow 
in many canals is very slow the sensitivity of these 
indicators must be correspondingly high. The Depart- 
ment is also concerned with future improvements of 
the system, such as the planned drainage of the Sud 
region in the Sudan, where at present a great propor- 
tion of the Nile water is lost by evaporation in swamps; 
the plan for a barrage at the mouth of Lake Albert, 
ete. Blocking of the channels of the White Nile, 
together with the transpiration of the swamp vegeta- 
tion, is responsible for a loss of about 70 per cent of the 
water between the great lakes and Malakal. An 
expedition was sent from the Botany Department of 
the University this year to study the problem ; 
another will be sent next year. 

Another big scheme already in construction is a 
new dam near Aswan for producing hydro-electric 
power. The chief engineer for this project is Abdul 
Aziz Achmed Bey. The main purpose of this is the 
manufacture of artificial manure to replace the natural 
silt deposits which under the present system of 
perennial agriculture are lost in the reservoirs. 

Agriculture is, of course, the main industry of the 
country, and much is done to improve it. There 
are Government departments for research, a Royal 
Agricultural Society with an Exhibition Ground on 
Gezira Island, and an excellent, Agricultural Museum. 
It consists of several attractive buildings in lovely 
gardens on the left bank of the Nile, north of Giza. 
One of these contains historical collections, everything 
found in tombs and temples of ancient Egypt which 
is concerned with agriculture. There are reliefs 
showing all types of farming, of animals and plants 
down to the times when the Pyramids were built ; 
mummies of wild and domesticated animals; and 
seeds of numerous plants found in the tombs. Within 
the grounds of the Royal Agricultural Society there 
is also a separate Cotton Museum. Both these 
museums are splendid examples of up-to-date methods 
in visual education. 

The other buildings contain representations of 
modern farming in lively models, pictures and graphs. 
It was pleasant to see crowds of simple folk, obviously 
peasants in their best, thronging these rooms and 
halls, deeply interested in the methods demonstrated 
by the exhibitions. In fact, life and work of the 
Egyptian fellah is still primitive and hard; much 
has to be done to raise his standard of living. But a 
beginning is being made. 

Though most of the new buildings at Giza 
designed to house the Departments of Mathematics, 
Chemistry and Geology were completed by 1939, it 
was not until 1942 that a building was adapted for 
the Department of Botany and Zoology. Teaching, 
and even part of the research, therefore, is still 
divided between the old buildings at Abbassia and 
the new ones at Giza. The Faculty of Science was 
also necessarily partially disturbed by the Army 
authorities during the War. In spite of this, the 
biological departments are large, with many demon- 
strators who are themselves reading for M.Sc. 
degrees. A considerable number of M.Sc. and Ph.D. 
degrees are awarded each year for research. 

The Botany Department has two professors- 
Prof. F. J. Lewis (who has just resigned his chair) 


} and Prof. Y. S. Sabet. Under them is a staff of very 
, active 


lecturers and demonstrators carrying on 
research in plant physiology, morphology, taxonomy, 
elocogy and mycology. Reference has already been 
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made to some of the botanical field work. Previous 
professors of botany have been Dr. Gunnar Tackholm, 
who, together with his wife, was compiling a compre- 
hensive flora of Egypt (Mrs. Tackholm is continuing 
this work, see Nature of May 11, p. 635), Dr. F. W. 
Oliver and Dr. F. E. Weiss (the last-named only 
temporarily). 

The Department of Zoology devotes much atten- 
tion to experimental zoology, though work on ahimal 
morphology, anatomy and taxonomy is also being 
done. The results of some of this work is now 
appearing in Nature in the correspondence columns. 
The present director of the Zoology Department is 
Prof. K. Mansour. Former professors were Dr. V. 
Jollos and Dr. A. Naef (the last-named still enjoying 
the status of visiting professor of zoology (comparative 
anatomy) ). 

Entomology is a small department so far as 
number of students is concerned, but not as regards 
activity, for the well-known Prof. H. C. Efflatoun 
Bey is in charge. Efflatoun Bey has done invaluable 
work on the insects of Egypt and published mainly 
in the Proceedings of the Royal Entomological Society 
of Egypt (see Nature of July 6, p. 35). This scien- 
tific society is one of Egypt’s most active, with 
a magnificent building, housing museum, lecture 
theatre, research rooms, etc., in the centre of Cairo. 
The Entomological Department of the University 
and the Royal Entomological Society have also 
collaborated with expeditions abroad dealing with 
locust problems. 

Geology is under the direction of Prof. O. Zdansky. 
A former professor was Dr. I. Hoegborn, who was also 
dean of the Faculty for two years. 

Outside the Faculty of Science, there are other 
University scientific activities. For example, there 
is a large Faculty of Agriculture and Horticulture at 
Giza. This has departments of botany, entomology, 
agriculture and agricultural engineering. The large 
Department of Horticulture has extensive experi- 
mental and ornamental gardens. There are well- 
equipped laboratories for plant food products where 
problems of food preservation, canning and dehydra- 
tion are being attacked. esearch is also being 
carried out on the vitamin content of fruit and 
vegetables. Valuable work is also being done on the 
silk worm. 

Then there is the Cotton Research Board, which 
also has its well-equipped laboratories, under the 
direction of Dr. W. Lawrence Balls, housed at Giza 
(see Nature of July 6, p. 9). Here for more than 
twenty-five years research has been conducted on the 
breeding, growing and physiology of the cotton 
plant, and the economic uses of different varieties of 
cotton, the quality and treatment of the fibre. This 
is the centre of the cotton industry in Egypt, and the 
successful development of the industry is due entirely 
to the work carried on in these laboratories. 

Much work of scientific value is also being carried 
out in the Faculties of Engineering and of Medicine ; 
but time would not allow either of us to visit these 
centres of teaching and research. 

The museums in Cairo have attained a particularly 
high standard. The Cotton Museum and the Museum 
of the Ministry of Agriculture have already been 
mentioned. In these, great ingenuity has been shown 
in devising methods (mainly electrical) for driving 
home important points. Those interested in visual 
education should not miss these institutions if visiting 
Cairo. Then there is, of course, the world-famous 
Cairo Museum containing many important antiquities 
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including those of Tutankhamun. What we did miss, 
however, were a natural history museum and a general 
science museum corresponding respectively to the 
British Museum (Natural History) and the Science 
Museum (dealing mainly with engineering achieve- 
ments) respectively. The Egyptian authorities have 
already shown special ingenuity in the organisation 
of their museums, so we hope they will extend their 
valuable work to include these others. 

Science is certainly developing seriously and 
quickly in Egypt. Only those places visited by us 
have been briefly described here, but we hope it 
is enough to indicate that the academic and govern- 
ment authorities in Egypt are showing a deep 
appreciation of the value of science. An Egyptian 
Academy of Sciences is now flourishing and will soon 
begin its own publications. This was described by 
Mosharrafa Pasha in Nature of May 4, p. 573. 
The Faculty of Science is also publishing a general 
scientific journal which, we hope, will achieve national 
proportions in due course. 

The Farouk University at Alexandria has yet to 
get into its stride; but we have little doubt that 


there too, in due course, will be developed another 
modern centre of science and culture. 

We should both like to take this opportunity of 
thanking our Egyptian colleagues for their friendliness 
and the kind hospitality with which they received us. 


SUPERSONIC CRIES OF BATS 


By Dr. DONALD R. GRIFFIN 
Harvard University 


HE recent discussion of bats in Nature'.* raises 

certain questions which I believe can be answered 
on the basis of new data resulting from a continuation 
of the investigations in which Dr. Robert Galambos 
and I were engaged before the War*.*. The bat’s 
ability to avoid obstacles depends upon a method of 
perception which I have called ‘echo-location’, or the 
location of objects by means of echoes’. The bats 
which we studied emit for this purpose short pulses of 
sound and hear the echoes which return from any 
solid object in their path. The emitted sound has a 
frequency of approximately 50 kilocycles per second, 
and hence is virtually inaudible to human ears. Many 
blind men also seem to use some form of echo-location 
based on audible sounds, for they can often detect 
obstacles at a distance, but lose this ability if their 
ears are stopped, or if they are distracted by loud 
noises*. Radar and the various underwater acoustic 
devices which locate distant objects by means of 
echoes are also examples of the general process of 
echo-location. 

It is unfortunate that so few biologists have had 
access to the instruments needed to detect and study 
high-frequency sounds. The Noyes—Pierce sonic 
amplifier which we used during 1938-41 is described 
in the literature’, but it has not been produced 
commercially. Recently I have been using a com- 
bination of commercially available instruments con- 
sisting of a condenser microphone (Western Electric 
640A) followed by a cathode follower stage and several 
stages of voltage amplification until the sound waves 
emitted by the bat can be reproduced on the face of a 
cathode ray oscillograph. The apparatus was in part 
purchased with the aid of a grant from the Elisabeth 
Thompson Science Fund, and in part loaned by the 
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Psycho-acoustic Laboratory of Harvard Uni 
I hope that similar apparatus will be used by 
interested in the sounds produced by bats. 

Since Prof. Hartridge was the first to sugges: 
bats might guide their flight by means of 
frequency sounds, it is gratifying to find that 
again taking an active interest in the problem. 
to be regretted, however, that his stimulating t! 
ical analyses could not have been accompani: 
first-hand experience with bats in the laborato: 

I feel that this would have modified some 
conclusions. For example, the description 
sounds produced by bats is needlessly co 
because the supersonic pulse, the faint audibl 

and the audible buzz are considered as three d 
entities, for each of which a separate source m 
postulated. As pointed out in our 1942 paper‘, 
supersonic pulse and the click always occur 
taneously, the buzz being merely the rapid repet 

of the click at rates as high as sixty per second. The 
audibility of these pulses of sound varies somewhat 
depending upon the condition of the bat, and it 
probably varies from species to species. Dijkgraaf* 
discovered the process of echo-location independently 
without the aid of any apparatus by hearing bats 
emitting what he describes as a rattling sound when. 
ever they were orienting themselves, either in flight, 
when crawling or when at rest. He used three species 
of bats, rather closely related to those we studied 
(Myotis daubentonti, M. emarginatus and Pipistrellus 
pipistrellus) ; and it seems likely that his ‘‘rattling 
sound”’ is what we described as the buzz. 

Thus the bat emits for purposes of echo-location a 
bundle of sound waves which is capable of stimulating 
both the human ear (maximum sensitivity at about 
3 ke. and upper limit about 20 ke.) and also a physical 
detector (the Noyes—Pierce apparatus) which is 
sharply tuned to 50 ke. While the audible click and 
buzz are faint sounds, the supersonic pulse is rela- 
tively intense (roughly 10-50 dynes/cm.? at the bat’s 
mouth). 

A modulated supersonic sound is not ordinarily 
audible even though the frequency of modulation lies 
within the range of the human ear, so that two 
possibilities suggest themselves to account for the 
bat’s audible click: (1) Part of the bat’s ery might 
consist of 50 ke. waves and the remainder of waves in 
the audible range. This would involve a change in 
frequency during the pulse from 50 ke. to some 
frequency below 20 kc. (2) Since the bat’s pulse is of 
short duration, a Fourier analysis would reveal that 
energy was scattered to both higher and lower 
frequencies. Thus the abrupt starting and stopping 
of the bat’s supersonic cry might stimulate our ears 
even though a steady sound of 50 ke. is inaudible. 
In addition to the transients introduced by the 
brevity of the pulse, one should also consider in this 
connexion the non-linearity of the human ear at high 
intensities*, which would tend to rectify the brief 
burst of supersonic sound into a single low-frequency 
wave. The second alternative is attractive, because 
it does not require a separate mechanism to produce 
the audible click. 


To decide between these alternatives it is necessary, 


to have an accurate picture of the actual sound waves 
present in the bat’s pulse, and I have recently obtained 
such pictures by photographing the record of the bat’s 
ery obtained on # cathode ray oscillograph. This 
work is still in a preliminary stage ; but in view of the 
discussion in Nature it seems worth while to reproduce 
here four typical pictures of the pulses used by 
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0-001 sec. 
Fig. 1. 
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Fig. 3 
Figs. 1—4. 
SWEEP FREQUENCY 200 C.P.S., 
VARIOUS TIME 


EXPOSURE 1/16 SEC., HORIZONTAL 


AXES SHOWN; 


Myotis l. lucifugus to echo-locate obstacles. The 
primary purpose of these records was to determine 
the duration of the pulse, and this will be discussed 
below ; but the figures also show that the pulse con- 
sists only of waves well above 20 ke. This conclusion 
cannot be drawn solely from Figures 1, 2 and 3 
because they were taken with a high-pass filter in the 
circuit which attenuated the low-frequency response 
of the microphone, but gave an essentially uniform 
response at frequencies from 30 to 70 ke. Such a 
filter is necessary for accurate reproduction of super- 
sonic sounds because the response of the microphone 
decreases rapidly above 10 kc., and the filter com- 
pensates for this drop in sensitivity in the supersonic 
range. 

However, when the filter was removed so that the 
audible frequencies were recorded faithfully, I 
obtained pictures such as Fig. 4, which still showed 
no traces of low-frequency waves. Under these 
conditions the system was almost equally sensitive 
from 30 to 10,000 c.p.s., but its sensitivity dropped 
steadily at higher frequencies. If two sounds of 
equal physical intensity were presented to the micro- 
phone, one at 5 ke. and the other at 50 ke., the 
cathode ray deflexions for the former would have 
had 30 times the amplitude of the latter. Fig. 4 would 
have revealed any low-frequency waves giving more 
than 1/20 the cathode ray deflexion of the supersonic 
pulse ; since none is visible, we may conclude that 
any such low-frequency sound waves in the bat’s cry 
had less than 1/30 1/20 or 1/600 of the amplitude 
of the supersonic waves. 

Furthermore, whispered sounds which had approxi- 
mately the same loudness as the bat’s audible click 
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gave cathode ray defiexions 
which were easily visible. 
Thus I am inclined to 
favour the second alterna- 
tive mentioned above, 
namely, that the audible 
click results from the ab- 
rupt starting or stopping 
of the pulse. Here again 
Figs. 1—4 are illuminating, 
for they show that the 
pulse is of very short dura- 
tion and that the envelope 
is rather abruptly cut off 
towards the end of the 
pulse. However, further 
analysis of the records will 
be necessary before these 
questions can be answered 
with assurance. 

In view of the question 
raised by D. W. Ewer 
in the December 8, 1945, 
issue of Nature, it is in- 
teresting to note, in Figs. 
1-4, the extreme brevity 
of the bat’s pulse. Figs. 
1 and 2 show the in- 
dividual waves in two rep- 
resentative pulses, while 
Figs. 3 and 4 show the 
envelopes of two other 
pulses recorded with lower 
sweep speeds. Although 
the successive pulses of the 
same bat vary consider- 
ably in the form of the en- 
velope, the bulk of the energy is almost always 
emitted within a period of one millisecond. In the 
pulse shown in Fig. 3, it can be seen that the waves 
rose above 1/25 of their maximum amplitude for only 
1-6 millisecond, while even in Fig. 4, where the 
maximum deflexions went off the screen, the total 
recorded duration was oniy 2-3 milliseconds. These 
durations are considerably shorter than our previous 
estimates of “no more than 0-01 sec.” might lead 
one to expect ; but as pointed out in our 1942 paper‘, 
the mechanical recording system which we were then 
using was not capable of responding fast enough to 
measure accurately the duration of such brief pulses, 
and at that time we were able to give only a maximum 
figure. 

Since the envelopes shown in Figs. 1-4 have sharp 
but not perpendicular cut-offs, the apparent duration 
will depend upon the sensitivity of the recording 
system ; if only the waves which exceed 1/5 of the 
peak amplitude are above the baseline, the pulse will 
appear shorter than 1 millisecond. If on the other 
hand it were possible to record waves of so little as 
1/100 of the peak amplitude, the pulses would appear 
longer than the 2-3 milliseconds measured from 
Fig. 4. In order to estimate accurately the minimum 
working distance at which the bat can echo-locate 
objects, it would be necessary to know the ratio 
between the intensity of the echo and that of the 
original pulse, for it is the duration of the pulse at or 
above the intensity of the returning echo which is 
important in this connexion. It seems clear, however, 
that pulses such as those shown in Figs. 1-4 should 
permit a bat to echo-locate objects as close as | ft., 
for the echo would require about 2 milliseconds to 
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travel this distance and return. At no time have I 
seen any evidence that the pulse duration varies with 
the rate of emission as Hartridge suggests. 

Another factor which may well facilitate echo- 
location at close ranges is the progressive drop in 
frequency throughout the pulse. This can be seen 
clearly in Figs. 1 and 2, and it is not due to any 
artefact in the recording system, for the sound waves 
from a Pierce magnetostriction oscillator tuned to 
various frequencies up to 50 ke. showed no change 
across the tube face in the spacing between the peaks 
»f the successive waves. Thus when overlap between 
pulse and echo occurs it will be the high-frequency 
beginning of the echo which overlaps the low-fre- 
quency end of the original pulse, so that there will 
be a considerable frequency difference which the 
bat may use to differentiate between the two sounds. 
In Fig. 2, the frequency of the first few waves is 
almost 80 ke., while at the end of the pulse it is 
below 50 ke. ; this drop of somewhat less than an 
octave seems to be typical. There is no indication, 
however, that the end of a supersonic pulse ever drops 
into the frequency range of the human ear. 

These supersonic pulses are emitted through the 
bat’s mouth, as we felt we had amply demonstrated 
in our 1941 paper’ by reporting that four out of five 
bats with their mouths covered failed to produce 
anything like their normal intensities of supersonic 
sound, and were therefore unable to avoid obstacles. 
The one exception, No. 37, did avoid obstacles and 
emit supersonic cries, although these were, as I recall, 
weaker than normal. We suggested that this sound 


may have escaped through the nostrils ; but that it 
was also possible for the gag on this bat’s mouth to 
have remained defective, despite our repeated efforts 


to make it secure. Other bats often scratched small 
holes through the collodion gags in the course of our 
experiments, and when this happened they would both 
emit supersonic sounds and avoid obstacles. 

Hartridge argues, in Nature of October 27, that bats 
emit the supersonic pulses through the nose, and in 
discussing this hypothesis he states: “Bat No. 37 
which they thought to be the exception was, in fact, 
the rule . . . a possible explanation is that they [the 
other four bats] had some nasal defect such as a cold 
in the head’’. I prefer not to rely on such an assump- 
tion, and since reading this article I have tried the 
obvious converse experiment of closing the nostrils of 
bats with collodion and other materials. Seven bats 
were used, four Myotis l. lucifugus and three Eptesicus 
jf. fuscus. After the nostrils were plugged they all 
continued to make supersonic cries and avoided the 
walls and furniture successfully, so that I was con- 
vineed that their powers of echo-location were not 
seriously impaired. 

These bats not only flew normally when their 
nostrils were plugged ; but also they did not seem un- 
duly eager to remove the plugs. This was in sharp 
contrast to the behaviour of deafened or gagged bats, 
which are very reluctant to fly and if left alone spend 
most of their time scratching at the material which 
covers their ears or mouth. It is interesting to note 
that when the bat’s nostrils were plugged the audible 
clicks were considerably louder than normal to my- 
ears. While the clicks became less audible after the 
bats had been flying for several minutes, they always 
seemed louder than when their nostrils were unob- 
structed. This indicates that the nasal cavities play 
a part in determining the wave-form of the pulse, just 
as they do in the human voice, but that they are not 
a primary factor. 
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Further evidence that the clicks issue from the 
mouth can be obtained by looking at the back of a 
live bat’s mouth, as we pointed out in 1942. A lens 
is convenient, and a good light is essential. Wher the 
mouth is opened far enough one can see the jun tion 
between the epiglottis and the soft palate. In 4 
resting bat, even when its mouth is held open i: this 
way, the rim of the epiglottis is in contact wit!, the 
posterior edge of the soft palate so that the bat 
breathes through its nose. This is probably also true 
of a bat with its mouth partly open, the usual condi. 
tion during flight. When supersonic sounds are 
emitted, however, a very rapid motion separates the 
epiglottis and soft palate. Although one sees only a 
blurred image of this motion, it is clearly associated 
with the production of both audible and supersonic 
cries. 

Further conclusions are not warranted until more 
records have been analysed, but in view of the rec 
discussion in Nature it seemed likely that 
preliminary observations would be of interest. 
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GEOLOGICAL AND GEOPHYSICAL 
STUDIES DURING THE WAR ON 
BEHALF OF THE ASSOCIATED 
COLLIERIES OF THE,NETHER- 
LANDS 


By Dr. L. U. ve SITTER 
University of Leyden 


OLLOWING the outbreak of war, visits by the 

advanced students of geology of Dutch univer- 
sities to foreign countries in order to acquire the 
necessary field training in mountainous country, as 
was the practice in peace-time, were no longer possible. 
Moreover, a considerable number of young geologists 
just leaving the universities and the Delft Technical 
College, or on leave from abroad, were caught by the 
War and cut off from their field of activity. In order 
to ease this position, an organisation was created by 
the Associated Collieries of the Netherlands, in which 
association the Government collieries played 4 
predominant part, to employ some forty of these 
young men in various fields of geological science, with 
the sole object of promoting, in the widest sense, 
scientific research for the collieries. The former 
Inspector General of the Mines, the well-known 
geologist, Mr. van Waterschoot van der Gracht, was 
the chief of this organisation until his death in 
August 1943, when he was succeeded by the present 
writer. The assistance of Prof. Jongmans, the dis- 
tinguished phytopaleontologist and authority on 
carboniferous stratigraphy, director of the Geological 
Bureau of the South-Limburg Mining District, and 
of Dr. Tesch, director of the Department of the 
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Geological Survey responsible for the Geological Map 
ff the Netherlands, helped the organisation from its 
inception. 

Results of this work are being issued in a series 
of publications called the “‘Mededeelingen van de 
Geologische Stichting, Serie C’’, and will contain 
eventually some forty parts of which twenty-one have 
been published to date, while the rest are largely ready 
in manuscript. Some parts are published in English 
¢ French, and many have an English or French 
summary. The whole project, including publication 
sts, has been paid for by the Associated Collieries, 
except for the geophysical survey, which is under- 
taken by a temporary department of the Government 
collieries. The total cost of the whole survey, salaries, 
materials, publications, etc., will exceed 800,000 
guilders (about £80,000). As perhaps only half 
the work can be regarded as having an immediate 
sonomic value for the collieries, one can only admire 
the munificent way in which the managements, in 
particular that of the Government collieries, responded 
to the situation. 

The studies included an extensive gravimetric 
survey of the south-east of the Netherlands, palzeon- 
tological studies of the Coal Measures, the Cretaceous 
and Tertiary, research work on tectonics, preparation 
of large-scale contour maps and tectonic maps of the 
coal district, stratigraphical studies of the Coal 
Measures, Cretaceous, Tertiary and Quaternary, 
studies in sedimentary petrology, mainly of the 
Quaternary and Tertiary strata, and certain mis- 
cllaneous studies. Attention is directed here to a 
few outstanding achievements. 

The gravimetric survey succeeded in tracing, below 
the blanket of younger formations, the large faults 
which form the boundaries of the South Limburg 
Coal Field, as well as of the Peel area farther north, 
which will be exploited in the future, with an accuracy 
hitherto unattained by any other method. The South 


Limburg faults are shown on the accompanying 
block diagram ; they run north-east—south-west. By 
spacing the stations only 50 metres apart, very 
detailed sections were run over the more important 
faults, which will undoubtedly save much costly 
underground exploration. New extensions of the 
coalfield were proved and former errors of the fault 
pattern were corrected. The assistance of the Shell 
Oil Company in particular has been of great value in 
these geophysical activities. 

Paleontological work on large collections both of 
Foraminifera and molluscs from bore-holes into the 
Tertiary strata, which included bore-holes made by 
the Shell Oil Company in the northern provinces, will 
make the Dutch Tertiary perhaps the best investig- 
ated of Europe. In the Coal Measures an extensive 
survey of the spores reached some outstanding results, 
which together with petrological analyses of coal 
seams enabled a very trustworthy correlation of the 
coal seams to be made. Marine and freshwater faunas 
were thoroughly examined and correlated with those 
of neighbouring countries. 

Tectonic research has been undertaken largely for 
technical purposes, and the set of tectonic 1:5,000 
maps of the whole district, on which every coal seam 
of value and every known fault is recorded, irrespec- 
tive of concession boundaries, will prove of great value 
for the future. From the contour map of the eroded 
surface of the Coal Measure the accompanying block 
diagram has been constructed. Very interesting 
results were obtained from observations on the joints 
and cleavage in the coal seams, and a new approach to 
the systematics of joints was made. The observations 
are mainly of technical value, but purely scientific 
results of great interest may also be expected. 

The detailed stratigraphy of the Coal Measures, 
shown by isopachyte maps and many other data, 
gives an insight into the development of this sedi- 
mentary series, where the sluggish river courses, ever 
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changing their position in the swamps, regulated the 
alternation of sands, shales and peat. 

The studies in sedimentary petrology of the younger 
Tertiary formations proved that only by this method 
can a trustworthy correlation of these continental 
formations be reached. In the Quaternary also it 
proved once more its value ; the alternating influences 
of Rhine and Meuse in the northern Limburg was 
clearly demonstrated ; older correlations of these 
sands and gravel beds had to be corrected; and a 
much better insight into the Quaternary movements 
along the large faults of the whole district has been 
gained. 

Although the Germans were aware of the presence 


of this large body of scientific workers and tried’ 


several times to transport them to Germany, we 
somehow succeeded by various methods in retaining 
the whole group intact until the liberation of southern 
Limburg by the Allied Armies. Several of them then 
joined the Army, and since then the organisation has 
been liquidated except for the Geophysical Survey, 
which suffered a severe loss because the Germans 
destroyed all the maps and sections already prepared. 
Fortunately, the fundamental data were preserved 
and we are well on our way to the final report. 

By the joint effort of industry and science in a 
critical period, many young Dutchmen were saved 
from deportation, and by these efforts a large volume 
of scientific work has been accomplished. 


OBITUARIES 
Prof. T. H. Morgan, For.Mem.R.S. 


Pror. THomas Hunt Morcan, who died on 
December 4 at the age of seventy-seven years, 
played a leading part in establishing the science of 
genetics in an impregnable position. To few is given 
the opportunity to open such wide fields of research. 
Still fewer individuals have the capacity to seize the 
opportunity. 

Morgan started as a zoologist on strictly morpho- 
logical lines, but quickly saw the value of the experi- 
mental method for problems of development such as 
polarization of the frog’s egg, and regeneration. Here 
he followed Roux and Driesch, and in his two early 
books “Evolution and Adaptation” and ‘“Experi- 
mental Zoology”’, he foresaw the great advantages of 
experimentation in zoology. In later years “Experi- 
mental Embryology”’ (1929) returned to the same 
theme, making use of the greatly increased knowledge 
acquired as the result of experiments. 

Morgan possessed two outstanding characteristics : 
his ability to choose the right men to help him and 
his ability to change his views as the facts required. 
Prior to 1900, he was distrustful of the theory of 
natural selection, and on the publication of De 
Vries’ “Mutations Theory” turned to it to account 
for the origin of species. Not content with theorizing, 
he took up the breeding of Drosophila, which had 
been shown by Lutz, Payne and others to be amenable 
to culture in the laboratory. He was expecting to 
find a repetition of the phenomena shown by @nothera, 
but soon discovered that Drosophila did not give rise 
to new species. Instead it provided valuable material 
for the study of segregation. 

From 1909 onwards, Morgan attracted and 
encouraged a brilliant group of workers, many of 
whom were trained under Wilson and followed their 
individual lines of attack on the problems of 
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inheritance in Drosophila. As a 
combined efforts of Morgan’s team, Dros »phila 
became the organism best known  genotically 
and the facts of linkage and crossing-over an 
their relationship to chromosomes became firmh 
established. As the results accumulated, Morgan wa 
driven to accept the theory of natural selectio; 
which he had rejected earlier; thereby he demop. 
strated the ability to alter his views to accord wit} 
the evidence. 

T. H. Morgan received many honours, among 
which may be mentioned the award of a Nobej 
Prize for Medicine and Physiology in 1933; and the 
foreign membership of the Royal Society. 

In Great Britain, Morgan’s name has always been 
respected, although, led by our own protagonis 
Bateson, we have not always seen eye to eye with 
him. Now, however, his great work has convinced 
the most sceptical among us. No longer is Drosophila 
considered a pariah among living organisms ; rather 
do we endeavour to interpret the behaviour in other 
organisms by the aid of the pioneer work of the 
Morgan school. F. W. Sansome 


result of the 


Prof. William Peddie 


Pror. WILLIAM PEDDIE, who died at his home in 
Dundee on June 2, was born in Papa Westray, one 
of the most northerly islands in Orkney, in 186). 
He was a son of the manse, his father being a minister 
of the Free Church of Scotland. He was educated 
at Kirkwall Grammar School, learning to be a sailor 
as well as a mathematician—a friend speaks of 
being compelled to admiration by his superb handling 
of their craft in a nasty bit of sea. In 1880 he entered 
the University of Edinburgh, where he studied 
natural philosophy under P. G. Tait and mathematics 
under George Chrystal. In 1883 he was appointed 
University assistant in natural philosophy and formed 
a close association with Tait, in whose physical 
laboratory he worked. In an article on Tait and his 
work written many years later, Peddie records the 
intense admiration felt for the great master by all 
his students: ‘From the record of his life and work, 
men who never knew him may come under the magic 
spell and be enrolled in the list of his disciples”. 
Tait had early expressed the hope that the large 
subject of natural philosophy would before long be 
represented by two chairs. The first step was taken 
in 1892, when C. G. Knott was appointed lecturer 
in applied mathematics and W. Peddie lecturer in 
natural philosophy. 

The Harris chair of physics in University College, 
Dundee, was instituted in 1895, and when J. P. 
Kuenen, its first occupant, returned to the Nether- 
lands, William Peddie was appointed as his successor 
in 1907, holding also the title of professor in the 


University of St. Andrews. On his retirement in 19428 


he received the honorary degree of LL.D. from the 
University of St. Andrews and the title of emeritus 
professor. Peddie was an active fellow of the Royal 
Society of Edinburgh and a D.Sc. of the University 
of Edinburgh (1888). 

Peddie’s interests in science and philosophy were 
wide ; his scientific work was concerned mainly with 
thermodynamics and the equipartition of energy, 
torsion and torsional oscillations of a viscous wire, 
and in later years with colour in its various aspects 
and Weber’s theory of magnetism. In addition to 
elementary text-books and contributions to Cham- 





No. 


bers’s 
Col rt 
Magn: 
[sabel 
cated 
attend 


of th 
Mem 
in If 
(194) 
of tl 
studs 
entir 


the 


SOphila 
“ally, 


any 
rly 


Was 


LIOr 
Lomor 
Wit! 


, mong 
a Nobe! 


and the 


ays been 
Lagonist 
eye wit} 
TL inced 
rosophila 
; rather 
in other 
: Of the 
YSOME 


nome in 
ay, one 
mn 186), 
ninister 
lucated 
@ sailor 
aks ot 
andling 
entered 
studied 
smMatics 
pointed 
formed 
hysical 
and his 
"ds the 
by all 
i work, 
y magic 
iples”. 
» large 
mg be 

taken 
scturer 
rer in 


ollege, 

J. P. 
et her- 
‘cessor 


in the 


n 19429 


m the 
veritus 
Royal 
ersity 


were 
r with 
1ergy, 
wire, 
pects 
on to 
tham- 


July 13, 1946 


No. 4002 


yers’s “Encyclopedia”, he wrote a treatise on 
(Colour Vision”’ (1922), and also a work on “‘Molecular 
Magnetism”? (1929). He married in 1891 Jessie 
Isabella Dott, to whom these two works were dedi- 
ated: during her long illness he was her devoted 
attendant. 
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To me personally, since our first meeting in 1923, 
Peddie was always extremely kind, and my most 
pleasant memory of him sees him seated in the 
secluded garden of his home at ““The Weisha’’, where 
the birds were so tame that they fed from his fingers. 

H. 8S. ALLEN 


NEWS and VIEWS 


Chester Beatty Research Institute: Retirement of 
Prof. E. L. Kennaway, F.R.S. 


Ar the end of the present academic year, Prof. 
£. L. Kennaway will retire from the directorship of 
the Chester Beatty Research Institute of the Royal 
(ancer Hospital and from the chair of experimental 
pathology in the University of London which he has 
held since 1931. Prof. Kennaway and his colleagues 
have studied the problem of carcinogenesis for more 
than twenty years and have made outstanding con- 
tributions to the problem of cancer. The pioneer 
work of W. V. Mayneord and I. Hieger at the Royal 
Cancer Hospital upon the fluorescence spectrum of 
eal tar led to the discovery of the first known organic 
carcinogenic compound, | : 2 : 5 : 6-dibenzanthracene, 
and to the isolation from tar of the more rapidly 
acting compound 3 : 4-benzpyrene, which was ident- 
ified afterwards by J. W. Cook and C. L. Hewett. 
The team of workers at the Royal Cancer Hospital, 
being the first to produce cancer in animals with pure 
substances of known chemical structure, continued 
to take the lead in this field of research, and now 
about three hundred carcinogenic substances are 
known. The careful and extensive researches have 
revealed correlations between chemical structure and 
carcinogenic action. The knowledge obtained has 
been used and followed up by research workers in 
all parts of the world. In collaboration with Mrs. 
Kennaway, Prof. Kennaway has also investigated the 
distribution of cancer in men of different races, social 
classes and occupations. His work has been recog- 
nized by the award of the Baly Medal of the Royal 
College of Physicians (1937), the Walker Prize 
of the Royal College of Surgeons, the Anna Fuller 
Memorial Prize (with the other workers named above, 
in 1939), and a Royal Medal of the Royal Society 
(1941). Although he is relinquishing the directorship 
of the Institute for which he has done so much, 
students of the cancer problem hope that he will not 
entirely abandon the problems of cancer. 


Dr. Alexander Haddow 


Dr. A. Happow, who has been appointed to 
succeed Prof. Kennaway as professor and director, 
has been working at the Royal Cancer Hospital since 
1937. Dr. Haddow was a student and later lecturer 
in bacteriology in the University of Edinburgh, 
where he worked on problems connected with the 
phenomena of dissociation and variation of bacteria 
and on the pathology of growth. Since 1935, when 
he first described the growth-retarding effect of the 
carcinogenic substances, which had been prepared at 
the Royal Cancer Hospital, Dr. Haddow has carried 
out a great deal of work on the inhibition of both 
normal and malignant growth. He has also published 
work on the effects of synthetic cestrogens on cancer 
in man, the action of urethane in leukemia, the 


carcinogenic activity of derivatives of aminostilbene 
and on the curious effect of certain iso-alloxazines 
in inducing colour change in the hair of animals. 
Dr. Haddow’s long connexion with the work of the 
Chester Beatty Research Institute of the Royal 
Cancer Hospital and his energy and enthusiasm 
should help to maintain the outstanding position 
which the Institute has in the field of cancer research. 
He is a member of the Grand Council of the British 
Empire Cancer Campaign. 


British Beekeepers’ Association: Research Com- 
mittee 


Tue British Beekeepers’ Association, recently 
re-organised, has now established a series of com- 
mittees to pursue further the numerous interests of 
its members. Among these is a research committee 
the primary function of which is to foster co-operation 
in research, and to co-ordinate research activities. 
It seeks also the establishment of a clearing house 
for information and for the results of contemporary 
research. The object of bee-keeping is commonly 
regarded as the production of honey, but the national 
interest is even better served by the pollinating 
activities of the foragers, a service which has been 
reliably valued in Great Britain alone at £4,000,000 
a year. At the same time, the craft affords a fascina- 
ting hobby for amateurs whose activities, being 
spread throughout the country, are of greater 
national importance, for the reason indicated, than 
are those of the commercial honey producers. The 
amateur finds not merely a hobby which may be 
turned to profit, but also an interest in many branches 
of science. Nevertheless, methods of management are 
subject to many errors due to tradition and pseudo- 
science. To deal with such matters, co-operation is 
essential, because there are so many variables that 
the individual can seldom conduct an experiment on 
an adequate scale and is too frequently deceived by 
an element of chance. Most that is known in the 
craft has been the result of the enthusiasm of inde- 
pendent observers. The British Beekeepers’ Associa- 
tion’s Research Committee realizes the importance of 
amateurs, and is anxious to get into contact with 
them whether members of the Association or not. 
The Committee is also hoping to get into touch with 
those concerned in researches in other fields which 
are of interest to beekeepers. Communications should 
be sent to the chairman of the Research Committee, 
Mr. E. B. Wedmore, Totease House, Buxted, 
Sussex. 


Post-War Astronomy 

Dr. R. O. REDMAN has put forward a number of 
interesting predictions about the future of astronomy 
(Observatory, 66, 828 ; October 1945). It is suggested 
that astronomy will have a hard struggle to survive 
except in so far as it is required for time service, for 
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navigation and surveying ; or except for the part of 
solar physics which has an immediate bearing on 
terrestrial affairs. It is admitted that a very strong 
utilitarian case cannot be made out for modern 
astronomy and, in spite of apparent exceptions, 
much stronger arguments for astronomy can be made 
on esthetic grounds. Civilized man should have as 
much appreciation of astronomical discovery as he 
has of architecture, music, the drama, or even of 
pure mathematics or philosophy. Good populariza- 
tion of astronomy, as indeed of any science, is a 
difficult task, and it is suggested that professional 
astronomers should consider it their duty to devote 
a certain amount of time to explaining the aims and 
achievements of astronomy to the general public, or 
even to fellow men of science, who are sometimes 
very ignorant of the subject. 

Financial problems may be acute in the future 
needs of astronomy, and a great weakness in the 
organisation of astronomy hitherto has been the 
existence of so many small units. Fusion into a few 
large units should be economical and would lead to 
greater efficiency, but it is admitted that the diffi- 
culties of fusion are almost unsurmountable. Another 
unfortunate matter is the erection of telescopes in 
places where comparatively little use can be made 
of them, and it does not seem that any great 
improvement here can be expected in the near 
future. A much more serious problem is the question 
of the supply of trained personnel. The absence of 
new recruits during the War, and the fact that 
higher salaries have induced some astronomers to 
turn their attention to other branches of science, 
are serious factors and will have a profound effect 
on astronomy for some time. On the other hand, 
post-war technical developments may push observa- 
tional astronomy into new channels—perhaps a V2 
rocket will be able to take an ultra-violet spectro- 
graph above the ozone layer of the earth’s atmosphere. 
Finally, although astronomers in different countries 
may resume friendly co-operation, nevertheless travel- 
ling may be expensive and hedged about with re- 
strictions, so that international co-operation may not 
materialize on the scale that we desire. At the end 
of the article it is suggested that, “The enthusiasm 
and ability of amateurs, to which we have owed so 
much in the past, may yet prove the principal 
means of salvation for astronomy in a difficult 
future”’. 


Bats and their Ways 


On p. 46 of this issue, Dr. Donald R. Griffin deals 
with the extension of the work he did, in association 
with Dr. Robert Galambos, on the supersonic cries of 
bats. In the July issue of the National Geographic 
Magazine, Dr. Griffin gives a descriptive account of 
his work on bats, with several excellent photographs 
showing the winter haunts of bats, their movements 
in flight and the laboratory equipment devised to 
test their power of avoiding obstacles. During his 
investigations, which have extended over the past 
fourteen years, Dr. Griffin has given particular atten- 
tion to bats of New England, including many species 
of the little brown bats (Myotis), pipistrelles (Pipi- 
strellus subflavus and related species) and the big 
brown bat (EZptesicus f. fuscus). Some 13,000 bats 
have been marked with aluminium bird bands, from 
the recovery of which it has been ascertained that 
they have good powers of homing; and although 
the ‘cave bats’, as they are termed, hibernate, they 
also are known to migrate distances up to 150-170 
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miles to find, or return to, suitable winter quarters— 
often disused mine-workings and limestone caveg, 
The use of the high-speed camera with simultancoygs 
cinematograph pictures shows that, when flying, bats 
make about fifteen strokes of the wing each second 
and that their flying speed is approximately 10 miles 
an hour. 


Universities Federation for Animal Welfare 


“A TrME of great activity lies before us,”’ says the 
annual report for 1945 of the Universities Fedora. 
tion for Animal Welfare, and all who have at 
heart the interests of animals and the attitudes of 
man towards them will wish that activity creat 
success under the new president, Dr. E. Hindle. The 
Federation’s contacts with the Parliamentary and 
Scientific Committee have widened its influence. An 
alteration in the regulation regarding the preparation 
of vaccine lymph has been amended in response to 
the Federation’s representations to enforce the 
killing of the calf before the lymph is collected, 
Regulations concerning the open trapping of animals 
and the control of rabbits are being discussed with 
the Ministry of Agriculture. Among the Federation's 
principal aims are the introduction of humane 
methods of pest control, and much thought and con. 
sultation with other organisations have been given to 
methods of destroying rats. The Federation hopes 
to issue shortly its “Handbook on the Care of 
Laboratory Animals’’, which Messrs. Bailliére, Tyn- 
dall and Cox are to publish. The expert information 
in this book should make it valuable, not only to 
laboratory workers, but also to many others. Nine 
lecturettes for children have been added to the 
Federation’s publications, and the film library has 
been greatly appreciated by schools. A feature of 
the Federation’s publications are the drawings by its 
honorary artist, Fougasse. 


Dry Rot in Wood 


A FOURTH edition of the brochure on “Dry Rot in 
Wood” has been issued from the Forest Products 
Research Laboratories, under the auspices of the 
Department of Scientific and Industrial Research 
(Bull. No. 1. H.M. Stationery Office, London, 1945). 
As a reason for the re-issue, it is said that, since the 
outbreak of war, dry rot has become much more 
prevalent, owing to the general neglect of the upkeep 
of buildings, and damage caused by bombing, to 
which may be added fire damage. Serious and ex- 
tensive outbreaks of dry rot developed in a number 
of buildings after fires caused by incendiary bombs. 
Much of this rot might have been avoided had cer- 
tain precautions been taken. In the re-issue of the 
Bulletin, new material has been incorporated, and 
the section dealing with new buildings has been 
revised; certain precautions being necessary to 
prevent decay in timber in some of the newer types 
of construction now coming in use. Dry rot has 
always been one of the more or less concealed dangers 
in a house—especially in old houses in the ground 
floors or beneath them, or in old staircases and rooms 
in the upper portions of old buildings. It is the result 
of the operations of fungi, and not of insects—the 
attacks of the latter being usually discernible by the 
presence of small pin or ‘shot’ holes in the wood. 
The attacks are held to be due to faulty building. 
Doubtless this contention is strictly true ; but there 
are many delightful old buildings in which any 
alterations would detract from their beauty, faulty 
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as this construction may be from the point of view 
of dry rot. The new edition of this Bulletin may be 
strongly recommended to those responsible for present 
building programmes, so that features likely to 
encourage dry rot may be avoided. 


South Australian Museum 

Amone the scientific papers mentioned in the 
report of the South Australian Museum for the 
period July 1, 1944, to June 30, 1945 (Adelaide, 
1945) is one by H. Womersley, “‘Acarina of Australia 
and New Guinea. Family Leeuwenhoekiide”’ 
(Trans. Roy. Soc. S. Australia, 69, (1), 96). Mr. 
Womersley has published several other papers on 
the Acarina in the Records of the South Australian 
Museum, notably, in collaboration with Dr. W. G. 
Heaslip, on the Trombiculine or itch mites, certain 
species Of which have been responsible for scrub- 
typhus and scrub-itch among troops operating in 
New Guinea and the Pacific Islands. The taxonomic 
research on these has been centred in the South 
Australian Museum. Numerous specimens of Trom- 
biculine were collected by Dr. Heaslip in North 
Queensland, and by Dr. C. M. Gunther in New Guinea 
during their researches upon typhus fevers during 
the war period. It is reported that the Board has 
had under consideration the possibility of post-war 
extension of the Museum. The present congestion of 
both exhibition and storage space is acute, and it is 
now felt that the condition endangers the proper 
conservation of the collections, many of which are of 
a unique character and of inestimable value. The 
report also refers to needs in respect of the Museum’s 
educational work, especially that connected with 
visiting school-classes. Hitherto the greater part of 
this service has fallen upon members of the scientific 
and technical staffs; but it is now felt that the 
position results in the inadequate employment of 
specialized qualifications. The situation could be 
relieved if the Education Department were to appoint 
two special teachers to act in co-operation with the 
Museum staff and to take charge of the school classes. 
It is pointed out that a similar arrangement is in 
operation in other Australian museums and that it 
has proved highly successful. 


Introduction to Archzological Method 


No. 1 of the Handbook Series produced by the 
South African Archeological Society is entitled 
“Method in Prehistory” and is by A. J. H. Goodwin 
(Cape Town. 12s. 6d.); it is an extremely useful 
little book. Prehistoric archeology, whether in 
Europe or in South Africa, is a fascinating hobby 
subject, and as such is being increasingly taken up. 
But there are branches of the subject which are 
somewhat technical, as, for example, the processes 
which were used in the manufacture of the tools 
found, and their classification when collected in the 
field; also irreparable damage can be done to 
archeological sites if amateur investigators without 
knowledge and experience start to excavate unaided. 
Some kinds of site are so common that little harm 
is actually done; but there are other rarer types, 
for example, cave sites or barrows, where the in- 
experienced amateur may do irreparable damage. 
Goodwin’s book provides just that approach to pre- 
historic study which many people need. There are 
chapters on the scope of prehistory, on materials 
and technology, on field research and excavation, 
on the preservation and packing of material, on 


NATURE 


cr 
~ 


? 
=] 


nomenclature, and on the outfit required by an 
investigator. There is also a useful if short biblio- 
graphy. 


Literature on Soil Insecticides 


Tue Imperial Institute of Entomology has done 
good service in issuing ““A Review of the Literature 
on Soil Insecticides’”’ (Imperial Institute of Entomo- 
logy, 41 Queen’s Gate, London, 8.W.7. 10s.). Since 
the subject is one of wide interest and economic 
importance, it is a great advantage to have so much 
scattered information brought together under one 
cover. The work took its origin at a Conference 
on Insecticides and Fungicides of the Agricultural 
Research Council, which decided to ask Dr. H. C. 
Gough to prepare the review now before us. The 
period covered by this work begins in 1914 and ends, 
except for a few references, in 1940; owing to war 
conditions, its publication at an earlier date was im- 
practicable. In order to ensure as wide a circulation 
as possible, the Agricultural Research Council deleg- 
ated the publication of the review to the Imperial 
Institute of Entomology. The subject-matter of the 
review is extremely well arranged under the chemicals 
employed. The most important of these are grouped 
together and arranged alphabetically. The remaining 
substances, also arranged alphabetically, follow ; but 
they proved difficult to classify owing to their being 
often referred to by different authors under different 
names. Many foreign names also proved difficult to 
translate owing to their often having different 
significance in different languages. A perusal of the 
150 or more pages of this work shows how contra- 
dictory so many of the results obtained by different 
authors have been for almost all the substances 
tested. It is, therefore, impossible to draw any but 
very limited conclusions. This in itself is a cogent 
argument for renewed and carefully controlled experi- 
ments. Also the need for a full analysis of the diverse 
factors likely to influence the results of experiments 
has to be constantly borne in mind. A very fair 
indication of the extent of the subject of soil insecti- 
cides is given by the bibliography at the end of this 
review, in which more than 650 works are listed. 


Synthetic Philosophy of the Seventeenth Century 


In his Herbert Spencer Lecture for 1945, “Synthetic 
Philosophy in the Seventeenth Century : a Study of 
Early Science’ (Oxford: Basil Blackwell. 2s. net), 
Canon C. E. Raven maintains that popular writers 
on the history of science are giving us a defective 
account of the breakdown of the medieval and the 
development of the modern world, and a caricature 
of the characters and intentions of the founders of 
the Royal Society ; their metaphysical and religious 
interests are minimized and the progress which they 
made towards a synthetic philosophy ignored. 
Secondly, he points out that almost all the recent 
histories of science neglect the biological sciences, and 
especially botany and zoology, treating the subject 
as if mathematics were the sole primary theme, with 
astronomy and physics as its derivatives. Canon 
Raven contends that the remarkable group of men 
who gathered as the ‘Invisible College’ meeting at 
Cambridge, inspired by Robert Boyle and John 
Wilkins, and expanded in 1662 into the Royal 
Society, not only brought Britain into the front rank 
intellectually and almost succeeded in creating an 
alternative for the medieval synthesis, but were also 
men of sincere and deep religious conviction, and 
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possessed of a genuine passion to see life as a whole 
and no less genuine faith that in the study of the 
“works of creation” they were enlarging man’s know- 
ledge of the wisdom of God. They pursued a synthetic 
philosophy, and the progress they made in the half- 
century of their greatness was large in extent and 
true in direction. Though they accepted data which 
we with nearly three centuries of further study 
rightly reject, it was their catholicity of outlook, and 
their willingness to prove all things, that made 
possible the speed and range of their achievements. 
If they had been less hospitable to old or new, if 
they had refused fresh notions through subservience 
to the past or renounced authority recklessly and in 
revolt, they would neither have laid the foundations 
for scientific inquiry nor effected so large and 
permanent a revolution. Canon Raven believes that 
it is arguable that there has never been so fine an 
attempt to formulate a synthetic philosophy as that 
which the Cambridge Platonists projected and 
Culverwel succeeded in expressing. Like the best 
of the medievals, they saw the world as emblematic 
or sacramental: like the best of the moderns, they 
strove to see it objectively and accurately. 


Hospital Staffs and Working Conditions 


THE urgency of the recent appeal for more nurses, 
midwives and domestic hospital workers is clearly 
set forth in the Government booklet “Staffing the 
Hospitals, an Urgent National Need” (H.M. Stationery 
Office, 1945. 3d. net). This booklet gives details of 
the unanimous agreement reached between the 
Government and the various hospital organisations. 
The Minister of Health, the Secretary for Scotland 
and the Minister of Labour and National Service say 
that “the situation is serious already. It is likely 
become critical unless thousands of new 
recruits can be obtained quickly.”” The Government 
and the hospital authorities have agreed upon salary 
increases, improved working conditions and pros- 
pects, the formation of a national reserve of nurses, 
much-needed reforms such as the employment of 
married and part-time nurses and permission to live 
out of hospital, the training of more male nurses and 
the formation of a grade of ‘ward orderlies’ to assist 
the nurses. A National Joint Council for England 
and Wales has been formed to regulate the terms 
and conditions of service of hospital domestic workers. 
Further details of the proposed reforms are given in 
& memorandum issued with the booklet just men- 
tioned. Certainly reform of the lot of the hospital 
worker has been, as every medical man will testify, 
overdue for many years. Without it we can scarcely 
bope to obtain enough workers to operate any 
national health scheme. 


soon to 


Generation and Regulation of Electric Power in 
Aircraft 


A PAPER by I. O. Hockmeyer (J. Inst. Elec. Eng., 
93, Pt. 2, No. 31, February 1946) records the 
development of the generation of D.c. power in 
aircraft by windmill- and engine-driven generators, 
from its inception to the present day. Features 
of generator design which have called for special 
consideration, or have been the subject of failure, 
are discussed. Sections are devoted to the choice 
of speed range, brush wear at high altitude, systems 
of ventilation, design of end-frames, and bearing 
failure. Some mention is made of generators designed 
for power supply to radio equipment, as distinct 
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from general power services. These generators, which 
include high-voltage D.c. machines and high-frequency 
A.c. machines, have been combined with low-voltage 
p.c. machines, both in tandem and with a common 
magnet system. 

The latter part of the paper deals with voltage 
regulation in so far as generator design is influenced 
by the system adopted; self-regulating generators 
of various types have been used from time to time 
in the past. Brief mention is made of the design of 
the several types of regulator which have been used, 
including Tirrill and carbon-pile types. The paper 
shows how the control of the system voltage had been 
conditioned by the inclusion of an accumulator, and 
how it has not been possible to devise a system which 
gives the constant line voltage required for current- 
using devices, and, at the same time, permit of 
adequate control of accumulator-charging current. 
Systems of paralleling, and their effect on line voltage, 
are also described. 


Small Two-phase Induction Motor 


A SPECIALLY small motor, developed in the 
Admiralty Compass Department for use in applying 
torques for controlling the precession of the gyros of 
the Admiralty Gyro Transmission Unit Mk. II, has 
now been described. The motor is totally enclosed 
and has an aluminium alloy shell and end shield. 
The rotor is mounted in ball bearings and the weight 
of the complete motor is 54 oz. It is suitable for use 
in tropical countries. The stator core consists of 
radiometal laminations 0-010 in. thick. The stator 
windings are of the double-layer concentrated type, 
the individual coils being preformed and _ inserted 
in the 12-slot core to form a 2-phase 6-pole system. 
The squirrel-cage rotor is formed by copper strips 
secured in narrow slots in the laminations; the 
twenty-one slots are skewed by one slot pitch to 
eliminate cogging. The shaft is of stainless steel. 
The deep narrow rotor bars and open-ended slots 
assist in providing a relatively flat speed-torque 
characteristic, since at high slip frequencies the 
current in the bars is concentrated towards the outer 
edge giving effectively greater rotor resistance at 
low rotor speeds. As a torque motor, the machine 
was required to operate on 333 c./s. and works 
continuously under standstill conditions, with a 
temperature rise at 20 volts/phase of about 30° C. 
As a follow-up motor, at a frequency of 400 c./s., 
one phase is constantly energized, while the second 
phase is supplied from the output of a valve amplifier 
in proportion to the misalignment of following. 
Under these conditions a fixed phase voltage of 30 
volts gives a temperature rise of about 30° C. in 
normal operation. 


General Purpose Source-unit for Spectrographic 

Analysis 

Four main types of light source are used for the 
spectrographic analysis of metals and alloys. They 
are the low-voltage D.c. arc, the high-voltage A.c. 
arc, the condensed spark either controlled or uncon- 
trolled, and the low-voltage discharge initiated by 
# low-energy, high-voltage spark. Since they require 
only simple and inexpensive equipment, the D.c. 
arc and the uncontrolled condensed spark are gener- 
ally used in Britain, the are for work of high sensitivity 
but not high accuracy because of its instability, 
the spark for accurate analysis. For the accuracy 
and wide field of application required by present-day 





No. 


analys 
are an 
of exc! 
gw 
Agsoc.. 
such a 
spark, 
low-VO 
excitat 
the pa 
and D 
totally 
the m«¢ 
of the 
ments 
jum-bi 
nm tab 
repre d 
source 
with ¢ 


A WI 
W. 
found 
the n 
ultu! 
it has 
and t¢ 
and a 
norm: 


Embr 
W. 
Sci., 
mous! 
40 di 
norm 
plant 
inves 


Well: 
J. 


Mr 
veter 
Edue 
meta 
of bo 
previ 
India 
abort 
at O» 
and | 
bring 
Trus' 
inclu 
anim 
infec 
conti 
para: 
hope 


work 


Con 

Ts 
Fuel 
Gru 
Fut 
8—It 











, Wi ich 
jue hey 
yott we 


ri 10n 


TOltage 
16! ed 
srators 
> time 


ts of 
tator 
bY 2, 
ted 
tem. 
trips 
the 
h to 
teel. 
slots 
Pque 
the 
uter 
> at 
hine 
rks 
h a 
U. 
ond 
ifier 
ing. 
30 
in 


hic 


the 
Ley 


by 
ire 


er- 
ity 
iy, 
cy 


ay 















No. 4002 July 13, 1946 


analysis it is necessary to have available not only the 
arc and the condensed spark but also the wide range 
f excitation conditions intermediate between them. 


4, Walsh (Bull. Brit. Non-Ferrous Metals Res. 
Agsoc., No. 201, 60, March 1946) has constructed 


such @ source unit, which provides a simple condensed 
spark, a low-voltage D.c. arc, and, by using a triggered 
low-voltage discharge, a whole series of intermediate 
excitation conditions. The circuit, described fully in 
the paper, is similar in principle to that of Hasler 
and Dietert (J. Opt. Soc. Amer., 33, 218; 1944) but 
totally different in detail, particularly in regard to 
the method of triggering and the electrical constants 
fthe discharge circuits. The results of some experi- 
nents performed with the new source unit on alumin- 
jum-base, zinc-base and lead-base alloys are given 
in tabular form. These indicate that a high degree of 
reproducibility is obtainable with the new type of 
source and that the accuracy is higher than is possible 
with a simple condensed-spark unit. 


A White Blackberry 


W. A. Murretyi (J. Hered., 36, 21; 1945) has 
found that the white sand-blackberry is recessive to 
the normal colour. It is fruitful and may under 
ultural conditions be improved in flavour and size ; 
it has the advantage that it does not stain the hands 
and teeth. It has been found to be self-incompatible, 
and at present will only set when crossed with the 
normal sand-blackberry. 


Embryos from Unborn Mothers 


W. L. Russell and P. M. Douglass (Proc. Nat. Acad. 
Sci., 31, 402; 1945) have been able to transplant 
mouse ovaries from embryos in utero to females 
40 days old. After mating these host females, 
normal offspring were obtained from the trans- 
planted ovaries. This fact will prove useful in various 
investigations. 


Wellcome Veterinary Research Fellowship: Mr. 
J. B. Polding 


Mr, J. B. PotpinG has been awarded a Wellcome 
veterinary research fellowship by the Veterinary 
Educational Trust, to undertake work upon the 
metabolism of Brucella abortus, the causal organism 
of bovine contagious abortion. Mr. Polding, who has 
previously carried out investigations in Malta and in 
India on undulant fever in man and on _ bovine 
abortion, will work in the Biochemistry Laboratories 
at Oxford under the supervision of Prof. R. A. Peters 
and Dr. D. D. Woods. The award of this fellowship 
brings the total of research awards made by the 
Trust to nine. The problems being investigated 
include a study of structure and function in domestic 
animals, worm infestations of equines, staphylococcal 
infections of animals, blowfly problems of the sheep, 
contagious bovine abortion, resistance of animals to 
parasitic infestation, and equine infertility. It is 
hoped shortly to make a further appointment for 
work upon animal nutrition. 


Conference on Fuel 


Tue Fuel Efficiency Committee of the Ministry of 
Fuel and Power, under the chairmanship of Dr. E. 8. 
Grumell, has arranged a conference on “Fuel and the 
Future” to take place in London during October 
8-10. During the intervening months, a campaign 
to promote fuel efficiency and fuel economy is being 
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undertaken by the Ministry through various agencies, 
and the Conference is intended to focus attention 
on development during the next five to seven years, 
and on the fuel savings that can be made, in industry, 
non-industrial premises and homes, with the aid of 
the new equipment now becoming more readily 
available. Most of the sessions will be held at the 
Central Hall, Westminster. The opening session on 
October 8 will be addressed by the Minister of Fuel 
and Power and by the Minister of Health. Afterwards 
the Conference will meet in eight separate sections, 
six of which will be concerned each with one group 
of industries having related fuel problems, one with 
the problems of architects in connexion with new 
housing, and one with women’s views on domestic 
heating. On the morning of October 10, there will 
be general discussions on the “Sizing and Grading of 
Coal’? and “District Heating’’, while in the afternoon 
the Minister of Fuel and Power will take the chair 
at the closing session, when the sectional chairmen 
will survey the proceedings of their Sections. Parti- 
culars of the meeting can be obtained from the 
Ministry of Fuel and Power, Fuel Efficiency Director- 
ate, Queen Anne’s Chambers, Tothill Street, London, 
S.W.1, or to any Regional Office of the Ministry of 
Fuel and Power. The Institute of Fuel is co-operating 
in the Conference and has accordingly arranged for 
the Melchett Lecture to be given on October 8; the 
annual reception, dinner and dance of the Institute 
are to be held on October 9. 


Indian Plywood Tea Chests 

In the published results of research work, clarity 
and brevity should be among the objectives aimed at 
if the work is to be appreciated by the non-expert. 
More especially is this the case where the results of 
the research are to be useful in industries and so 
forth. In the article entitled “Indian Plywood for 
Tea Chests” published in Nature of December I, 
1945, certain types of plywood tea chests are referred 
to. In Indian Forest Records, vol. 3, No. 4, dealing 
with this subject, in the summary, nine different 
types of tea chests are said to have been subjected to 
systematic scientific tests. In the text itself they are 
quoted in a table under the heading ‘““Type of Box” 
as ‘O, 14-14-14’: ‘S, 14-14-14’ and so forth. In 
the summary it is said, “The ‘O, 14-14-14’ and 
‘S, 14-14-14’ types of plywood tea chests are found 
to be stronger ” The writer of the article in 
Nature took this to mean 14 in. 14 in. 14 in. in 
size ; since, in the pamphlet, both the ‘O, 14-14-14’ 
and the 19 in. x 19 in. 24 in. are referred to as 
“plywood tea chests”. Apparently the figures given 
under “type of box’’ (namely, O, 14-14-14) refer to 
the thickness of individual plies in parts of an 
inch, and not to the size of the chests in inches. 
It is a pity that this was not made clear in the 
pamphlet. 


Announcements 


THE seventy-fifth anniversary of the foundation 
of the Observatory of Cordoba is being celebrated 
by a joint meeting arranged by the Observatory and 
the Argentine Physical Society to be held during 
September 20-23, 1946. 


WE have been asked to state that the closing date 
for applications for appointments at the Indian 
Institute of Science, Bangalore (advertised in Nature 
of July 6, p. iii), has been extended to August 6. 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
for opinions expressed by their correspondents. 
No notice is taken of anonymous communications 


A Wilt Disease of the Oi! Palm 


DURING recent investigations in the Belgian Congo I came across 
what is apparently a hitherto undescribed wilt disease of the oil palm 
(Elaeis quineensis). Palms of 4-20 years of age have beer seen with 
characteristic necrotic symptoms in the vascular strands of the trunk 
and roots. The destruction of well-grown palms has been observed in 
widely separated areas. The lower leaves of such palms show char- 
acteristic flagging and wilting; they eventually break near the base 
of the petiole and hang down in a cluster around the trunk. The younger 
leaves are successively affected until eventually the whole crown is 
destroyed and the plant dies (Fig. 1). Wilting may proceed quickly 
even in the wet season. Affected leaves may show some development 
of yellow colour, but in many wilting palms there is no abnorma! leaf 
coloration. 

The indications are that the vascular system of the trunk becomes 
infected by way of diseased roots or through wounds in the base of 
the trunk. Vascular strands, which are normally of a pale yellow 
colour, turn a greyish-brown to black colour as a result of infection 
(Fig. 2). The infection is at first most strongly developed in the more 
peripheral strands of the trunk, but later the central strands also 
become discoloured; many irregular distributions of discoloured 
strands have also been observed The infection eventually spreads 
upwards in the trunk and even into the crown of the plant, where very 
marked vascular symptoms may sometimes be observed. Discoloured 
vascular strands have also been observed in the bases of the crown 
leaves 

The presence of fungal filaments in necrosed wood vessels was 
ascertained in microscopic preparations. The same species of Fusarium 
has been isolated on a number of occasions from different localities. 
Needless to say, this aspect requires much amplification, and in- 
oculation experiments will be necessary before a definitive diagnosis 
can be given. The presence of the pathogen in the wood vessels is 
attended by an exudation of gum by which the vessels become blocked 
Bacteria were not observed in the vessels 

In some respects this disease of the oi) palm closely resembles the 
wilt disease of bananas (caused by Fusarium orysporum cubense); in 
others, it presents many new and puzzling features. In some areas 
the disease, which is also present in natural palmeries, has already 
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Fig. 2 


taken a considerable toll of plantations either in a direct or accessory 
capacity From these brief observations it will be evident that this 
disease should be studied in all its aspects as soon as possible in the 
general interest. 

Cc. W. WARDLAW 
Department of Cryptogamic Botany, 

University of Manchester. 
June 14. 


Plant Tumours Induced by the Combined Action 
of Wounds and Virus 


IN an earlier paper’ various symptoms of wound-tumour disease, 
such as stunting, vein enlargement, leaf distortion and tumours, were 
described on several of the numerous hosts of the causal virus 
Aureogenus magnirena Black*. The present communication deals 
principally with the role of wounds in tumour inception in diseased 
plants. Fig. 1 illustrates the kind and number of tumours present on 
the roots of infected sweet clover (Melilotus alba Desr.). A cross- 
section through a root bearing a tumour (Fig. 2) shows the practically 
normal portion of the root enclosed within the black line. In this 
area the parts are, for the most part, regularly arranged. The rest 
of the section is tumour tissue. It shows several centres of growth, 
the margins of which are marked by deeply stained meristematic 
cells with prominent nuclei. The meristematic cells are surrounded 
by a layer of crushed cells and enclose parenchyma and vascular 
elements. The xylem is prominent and reveals the highly disorganised 
condition of the tumour tissue. It may be arranged in whorls or it 
may be so disorganised that two adjacent xylem elements are dis- 
oriented in regard to each other. Affected cells frequently show spherical 
bodies that stain intensely with safranin. No organisms have been 
observed in such sections. 

Experiments have confirmed the suggestion advanced earlier’ that 
tumours produced in wound-tumour disease arise as a result of wound- 
ing plant tissues systemically invaded by the wound-tumour virus 
In one experiment insect pins 0-25 mm. in diameter were used to make 
single punctures at the mid-internodal points on stems of systemically 
infected sweet clover plants (white melilot) (Melilotus alba Desr.) 
and corresponding healthy plants; 175 tumours developed from 
387 punctures on infected stems, whereas no tumours developed from 
505 control wounds on healthy stems. The younger the tissue injured 
the greater the proportion of wounds from which tumours developed. 
Tumours began to be visible to the naked eye as early as seven days 
after wounding, and most tumours became visible during the second 
and third week after wounding. By the end of the fifth week, it 
appeared that if a tumour had not developed at the site of a wound, 
there was little chance that it would develop there afterwards. A 
single pin puncture in a terminal node of a diseased plant gave rise 
to severa! tumours scattered along the stem. 

The locations of naturally occurring tumours on infected plants 
also suggest the important part played by wounds. 146 very young 
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TUMOURS ON THE ROOTS OF A SWEET CLOVER PLANT 
WOUND-TUMOUR VIRUS. (x 0-5.) (PHOTOGRAPH 
BY J. A. CARLILE) 


Fig. | 
INFECTED BY 


CROSS-SECTION OF A ROOT BEARING A TUMOUR. (» 
(PHOTOGRAPH BY J. A. CARLILE) 


Fig. 2. 


rot tumours on diseased sorrel (Rumex acetosa L.) were examined 
under a dissecting microscope. Of these, 79 per cent were in immediate 
juxtaposition to lateral roots which always cause wounds in the 
mother root from which they emerge. These small root tumours arise 
in the mother root above, below or at the side of the lateral roots. 
They apparently do not arise, or very rarely arise, on the mother root 
opposite to the lateral root. It is possible that the 21 per cent of 
tumours without obvious connexion with lateral roots were associated 
with unknown wounds. While one cannot be certain that tumours 
arise in infected tissues only where wounds are made, it is clear that 
a high proportion occur at such loci. . 

That the tumour tissue is capable of indefinite growth without the 
differentiation of normal plant organs can be shown by grafting small 
pieces of tumour tissue to healthy plants. The tumour-scion grows 
as a tumour in the new site and the stock plant eventually develops 
tumours elsewhere. It is also illustrated by the fact that tumour tissue 
from sorrel has been grown for twenty months on White’s medium* 
without the production of roots, stems or leaves. Such tissue cultures 
grow slowly, the best cultures doubling in volume about every three 
weeks. They are free of cultivable bacteria and fungi. When tissues 


NATURE 57 


from these cultures were successfully grafted to healthy sorrel plants, 
the plants developed the systemic disease, showing that the virus 
was still present in the tissue cultures. 

In a limited number of experiments the wound-tumour virus was 
not mechanically transmitted by the carborundum method‘. The 
virus has specific insect vectors*. There would seem to be little doubt 
that this plant virus disease is homologous in many ways with virus 
tumour diseases of animals such as virus tumours of chickens, 
condyloma acuminata of man, virus tumours of rabbits, carcinoma 
of leopard frogs, and mammary carcinoma of mice’. 

L. M. BLACK 

Department of Animaland Plant Pathology, 

Rockefeller Institute for Medical Research, 

Princeton, New Jersey. 


Black, L. M., Amer. J. Bot., 32, 408 (1945). 
Black, L. M., Proc. Amer. Phil. Soc., 88, 132 (1944). 
White, P. R., “‘A Handbook of Plant Tissue Culture’’ (J. 
Press, 1943). 
* Rawlins, T. E., and Tompkins, C. M., Phytopath., 26, 578 (1936). 
* Rous, P., “‘Viruses and Tumours”, in “Virus Diseases’’, 147-170 
(Messenger Lectures, Cornell Univ. Press, 1943). 


Cattell 


Root Disease in Conifers 


Root disease in coniferous trees, other than those which are small 
seedlings, has mainly been associated with the fungi Armillaria mellea 
(Fr.) Quel. and Fomes annosus (Fr.) Cooke. Field observations over 
many years have led one to believe that frequently some of the more 
important factors which predispose to infection and indeed are them- 
selves often important causes of disease are to be found in adverse 
physical conditions which arise in the soil. 

Field studies of the relationship between soil conditions and patho- 
logical root development are, however, difficult to carry out and, 
perhaps mainly for this reason, satisfactory explanations of the 
etiology of root disease in conifers have been lacking. The discovery 
in diseased pine roots of zones of abnormal! tissue which clearly are 
of non-parasitic origin is, therefore, of some considerable interest. 
These zones were first seen by me some twenty years ago, in the root 
of a Corsican pine the crown of which showed no obvious signs of 
disease. By their position in the wood, they were plainly associated 
with the dry growing-season which occurred in 1921. Afterwards, 
Day and Peace (ref. 1, p. 40) produced such zones experimentally in 
European larch and oak by subjecting the roots of small trees either 
to drought or to waterlogging. They were discovered again, in 1944, 
in roots of a Corsican pine, part of the root system of which had been 
colonized by A. mellea. In this case their development seemed clearly 
to be associated with the dry periods which occurred in 1933 and 1934. 
it is of still greater interest that they have been found on the roots of 
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Seots pine dying in plantations in three different regions of East 
Anglia. Fomes annosus occurs on these trees and a species of Phyto- 
phthora has also been isolated from them. These trees consistently 
bear roots from which, on dying, resin flow has taken place to such 
an extent that a mass of resin-soaked soil usually adheres to them 
their wood also is more or less soaked in resin. This is not typical of 
roots attacked by either A. mellea, F. annosus, or, according to recent 
experience in South Wales, of roots infected by Phytophthora species 
either. It has, however, been found before in pine roots in which 
abnorma! zones associated with water deficiency occur. 

The accompanying photographs show well-developed abnormal 
zones in roots cut from the East Anglian pines. The complete root- 
section was about three inches across. It will be seen that the bark 
of the root died down to the wood in places; frequently, however, 
only the outer part of the cortex dies, as is so often the case 
in frost-injured stems. These abnormal zones consist of unlignified 
collapsed tracheids. The upper part of the soil profile, in which the 
root systems of the affected trees grow, is sandy and subject to drought 
during any considerable dry period; the lower part of the profile 
consists, according to the district, either of re-cemented chalk or 
compact sand, both of which are very water-retentive. Dead roots 
and also roots in which abnormal! zones occur may be found in both 
these parts of the soil profile and the evidence is, thus, that they arise 
both owing to drought and to waterlogging. ; 

This East Anglian disease of pines appears, therefore, as a very 
interesting case in which severe injury to the root system has first 
developed owing to adverse physica] conditions in the soil. Infection 
by fungi, although perhaps of considerable importance in the develop- 
ment of the disease and in bringing about the death of trees, appears as 
secondary to strongly adverse physica! soil factors. This is, of course, 
a diagnosis which can be proved in detail only by long-term research. 
The evidence provided does, however, bring out strongly the very 
important part that can be played by non-biotic factors in the develop- 
ment of root disease, and stresses the need for soils research which is 
designed to show in what circumstances and with what severity 
conditions develop in the field which are sub-marginal for healthy 
root development, either directly or through predisposing roots to 
infection by parasites. a 

W. R. Day 


Department of Forestry, 
University of Oxford. 
June 5. 
Day, W. R., and Peace, T. R., “Spring Frosts"’, Forestry Commission 
Bull. 18. (London: H.M. Stationery Office, 1937.) 


The Protein of Fruits 


Up to the present, it has not been found possible to obtain more 
than an insignificant amount of the protein of apple-fruits in a soluble 
form except by treatments so drastic as to lead, inevitably, to some 
degradation as well as denaturation of the protein' ; other acid 
tissues, for example, rhubarb leaves*, behave in a similar way, whereas 
the protein can be easily extracted from non-acid tissues by water 
alone after maceration or cytolysis of the tissue. 

I have found, recently, that it is possible to extract at least 50 per 
cent of the protein from apples by adding, a little at a time, the frozen 
and ground (at — 20°C.) tissue to a warm borate buffer solution 
(pH 9-2) which is being violently stirred. The protein can be recovered 
from the filtered solution by adjustment of the pH to 3. The crude 
precipitate, representing approximately 50 per cent of the protein- 
nitrogen of the original tissue, has a nitrogen content (ash-free) of 
7-2 and gives a positive test for tyrosine and tryptophane and a strong 
Molisch reaction. ; 

This observation suggests that, in viro, the cytoplasm of the cells 
of the fruit must be at a much higher pH than that of the vacuolar 
sap (pH 38 or lower). = 

Work is proceeding with the object of obtaining larger samples 
of the apple-protein complex so that its properties may be studied. 

This work was carried out as part of the programme of the Food 

vesti ion Board. 
= — A. C. HULME 


Ditton Laboratory, 
Eas* Malling, 
Kent. 
May 15. 
* Hulme, Rep. Food Invest. Bd., 1938 (p. 125). Se P 
* Chibnall, “Protein Metabolism in the Plant” (Yale University Press, 
1939), p. 145. 


A Response to Gravity in Young Hydra 


WHILE keeping cultures of Hydra vulgaris Pallas for class work 
it was noticed that whereas adult animals seldom changed their position, 
buds immediately after their separation from the parent rapidly made 
their way up the side of the tank to the surface of the water. This 
reaction seemed worthy of further investigation, since previous workers 


on the behaviour of Hydra have not made any distinction between _ 


adults and buds. Upward movement has generally been regarded as 
a response to lack of oxygen or to a gradient in oxygen concentration, 
rather than as a gravity reaction’**. I have found that the upward 
migration of recently separated buds is a response to gravity and 
not to lack of oxygen, or to a gradient of oxygen concentration. It 
takes place both wi the water is at air saturation and there is no 
gradient of oxygen concentration, and also when the oxygen con- 
centration is arranged to be lowest at the top and highest at the 
bottom of the vessel containing the animals. 

Lowering the pH of the water with carbon dioxide has little or no 
effect on the reaction of young buds ; but it evokes upward movement 
in adults which previously showed no such reaction. An equal altera- 
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tion of pH produced by adding hydrochloric acid is ineffect 4 
reduction of the oxygen content of the water to approximate!y | m) 
per litre is also without effect on adults, nor does it atlect the 
normal upward migration of young buds. 

The interaction of this gravity reaction of young buds and the wel. 
known positive reaction of Hydra to light has also been investivated 
The buds were allowed to walk on a vertical surface, and t! 
was arranged to come either from below or from the side i; 
way that the rays were parallel to the face on which th: 
walked. It was found that bottom light affects the gravity reaction 
much more strongly than does side light. This is true not for 
animals taken from stock cultures in normal lighting conditions, byt 
also for animals that had been grown for two generations in « tank 
lit from below. Haug* has shown that when behaving photopositively 
Hydra orientates itself klinokinetically, and although its ora! eng 
may during this orientation often be directed away from the light, the 
anima! will not take a step when the oral end is at a lower intensity 
of illumination than the aboral end. This has the effect of inhibiting 
movement upwards when the animal is lit from below. In side light 
on the other hand, even if the animal is orientated vertically upwards 
walking is not inhibited, since the oral and aboral ends are then 
equally illuminated. The greater effect of bottom light on the wravity 
reaction therefore results from the way in which the response to 
light is made, and is not to be taken as showing that the unnatura) 
direction of the light rays has enhanced their effect and, so to speak. 
confused the animal. 

The biological! significance of this negative geotaxis shown by young 
buds of Hydra vulgaris is clear. The reaction ensures the distri! ution 
of young buds, and prevents their staying in the immediate vicinity 
of their parent and so giving rise to local overcrowding. 

This work will be published in full in the Proceedings of the Zoological 
Society of London. 

R. F. Ewer 
Zoology Department, 
Bedford College for Women, 
University of London. 
June 17. 


' Wilson, E. B., Amer. Nat., 25, 413 (1891). 

* Haase-Eichler, R., Zool. Jb., 50, 265 (1931). 

* Beutler, R.. Z. vergl. Physiol., 18, 718 (1933). 
* Haug, G., Z. vergl. Physiol., 19, 246 (1933). 


Bacterial Origin of Some Insect Pigments 


THE literature on symbiosis, as summarized in Buchner’s' latest 
book, refers almost entirely to histological and cytological findings. 
Little work seems to have been done on the isolation of the symbiotes, 
and less still on their physiological role in insect metabolism. Koch! 
was the first to prove that the symbiote of Sitodrepa panicea provides 
a growth-promoting factor or vitamin for this insect. With regard 
to Cicadella viridis, I have published tvo** communications showing 
that the insect contains two bacteria: one on culturing produces a 
greenish-yellow pigment, identical with the colour of the insect, and 
the other 8-carotene which is apparent at least on the legs of the males 
In the female, 8-carotene is reduced to the colourless vitamin A, 
which is needed by the insect. 

Orthezia insignis is a scale insect often found in the greenhouses 
of botanical gardens in Europe. The long bacterium it harbours has 
been illustrated by Buchner* and also by Walczuch*. On culturing, 
it produces a greenish-yellow pigment like the colour of its host. 
Walezuch also figures the symbiotic bacteria of Orthezia urtica, 
which, however, are not so happily represented. In smears their 
shape is like thick short rods rather elliptica] at the ends. The bacteria 
of O. urtice and O. insignis can never be mistaken in smears, a feature 
not well brought out in the illustrations of Walezuch. The symbiote 
of O. urtice forms a relatively darker green pigment in cultures. 
When we compare the living adults of the two species of Orthezia 
and also their bacterial cultures, it is clear that the insects differ 
from each other in colour, insignis being yellower and urtica greener, 
as is also the case with the pigment of their respective symbiotes. 

That symbiotic micro-organisms can produce pigments was first 
suggested by Pierantoni and further elaborated by Tschirch, who 
unfortunately did not work with living lac insects, and his observations 
had to be differently interpreted’. However, it seems to me that some 
work has already been published which bears independent testimony 
to such a theory. In 1912, Buchner* reproduced a coloured illustration 
of an insect larva which could have belonged either to Aphrophora 
alni or A. salicis, but he left the species unidentified. The general 
body of this larval insect is ochre-coloured, but the marginal area of 
four abdominal mts is red. Buchner clearly indicates in the 
description of his Plate 11, Fig. 1, on page 115, that the symbiotic 
organ of this insect is red, the colour appearing through the chitin 
of the insect. I may add here that the tumour, formerly called 
‘mycotome’, or as it should be called ‘bacteriotome’, varies in its 
colour intensity, but there is always a reddish zone which Buchner 
mentions and illustrates. He also illustrates in Figs. 2-5 histological 
sections, of the same species, where there are pigment granules 
resembling burnt sienna rather than ochre, which shows that the 
pigment was able to withstand the action of the fixative and of solvents 
like alcohol and xylol. When the adult insects of A. aini and A. salicis 
are compared, the former is reddish like burnt sienna, while the latter 
is ochre-coloured. The symbiotic organs likewise differ in colour when 
freshly dissected, but not to such an extent as the pigments they 
contain. Buchner’s illustrations leave no doubt that the specimen 
he illustrated belongs to A. alni, the reddish of the two species. 

In 1925, Buchner® illustrated as many as three symbiotic micro- 
organisms of A. alni (Fig. 10, p. 113). It is a very common insect all 
over Europe, and it is easy to the illustrations given by 
Buchner, but the real symbiote is a small bacterium quite distinct 
from those suggested by him. It is best seen in smears and particularly 
when the insect is in the larval or young adult stage. Later on, the 
symbiotic organ becomes sterile and the bacteria are then found 
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the egg. It is the sterile symbiotic organ which shows the three 
istrated by Buchner at their best; I hold them to be tissue 
*erhaps the real bacterium has been mistaken for cell-granules 
verlooked as such. However, this bacterium produces a red 
t and, moreover, fills the culture plate with a mass of delicate 
s of phosphates. When the cultures become old, the red pig- 
irmns burnt sienna in colour. The observations on the pigments 
i by these cultures —- enable me to identify Buchner's 
tration as belonging to A. alni 
Buchner® also illustrates the symbiotes of A. salicis in Fig. 4, p. 103, 
vhich are supposed to be two, one resembling a piece of ee 
shile the other, the genuine symbiote, is a long thin bacterium. Its 
ture forms a pale ochre-coloured pigment which, in time, slightly 
jarkens to give the colour of the adult insect. When A. alni and A. 
wlicis are compared, along with the cultures of their bacteria, there 
;no doubt that the symbiotes produce the pigments of their hosts. 
Buchner® likewise illustrates the symbiotic microflora of Fulgora 
mropea (p. 175, Fig. 30, a-d) with bright yellow pigment granules. 
The bacteriotome from which these illustrations have been derived 
also yellow in colour. The adult insect is greenish, but in alcohol 
t; colour changes immediately to yellow, the green colour being 
gluble in it. A culture from the above insect gave a colony of bacteria 
soducing a yellow pigment. Other insects like Philanus species 
und Aphrodes bicintus also owe their pigments to their symbiotic 
acteria 
On account of the high prices of bacteriological materials, nearly 
i] my cultures had to be sacrificed, but those of Cicadella viridis 
ve still available, and have been sent to the National Type Culture, 
Lister Institute, London. 
S. MAHDIHASSAN 
Biochemical Laboratory, 
Osmania Medical College, 
Hyderabad, Deccan 


Symbiose’’ (Sammlung Gdschen, 1939). 

Biol. Zentralb., 58, 199 (1933). 

Verhandl. d. Deutschen Zool. Ges., 420 (1939). 

‘Deccan Medical Journal (Hyderabad, 1941). 

‘Tiere u. Pflanze in intrazellular Symbiose’’, 238, Fig. 67 (1921). 
‘2. {. Morph. u. Okol., 2%, 657, 659 (1932). 

Archiv. f. Protis., @, 613 (1929). 

tArchiv. f. Protis.. 26, 115 (1912). 

*Z. f. Morph. u. Okol., 4, 103, 118, 175 (1925). 


Changes Occurring in Bacillus fusiformis During the 
Application of Penicillin 

WHILE investigating microscopically smears of 210 cases of ulcerative 
gingivitis we found the usual! crowd of typical spirochetes and fusiform 
bacilli Routine treatment with penicillin produced clinical and 
bacteriological clearance In 41 cases the fusiform bacilli showed 
after treatment with penicillin a peculiar change in shape. Centra) 
round or spindle-shaped swellings (see accompanying illustration) of 


AFTER PENICILLIN 
STAINED WITH CRYSTAL VIOLET. x ¢. 900 


LARGE SWELLINGS IN FUSIFORM BACILLI 


TREATMENT. 


intensively stained plasma were found in varying numbers. These 
large swellings are obviously an expression of the influence on these 
micro-organisms by penicillin. These bodies were never observed in 
untreated cases, or in any other treatment of this condition. A study 
of this appearance is in preparation. 
J. F. WEBSTER 
HILDE FREY 
Glasgow Dental! Hospital and School, 
211 Renfrew Street, 
Glasgow, C.3. 
May 20. 


Polarographic Determinations in the Presence of 
Triethanolamine 
IN a communication in Nature, Mr. H. Wolfson' reported that iron 
can be determined satisfactorily on the —— if the solution 
contains triethanolamine. This method seemed promising for the 
measurement of iron in small quantities, which as hitherto been 
practically impossible. It would be particularly suitable for use on 
biological materials and foodstuffs, especially if lead and copper could 
be measured in the same solution. In Mr. Wolfson’s solutions, con- 
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taining ammonia, copper gives two steps, the second one interfering 
with that of ferric iron. He stated, however, that the properties of 
the solution can be considerably modified by the presence of a strong 
alkali. When this suggestion was followed up, it was found that the 
steps for copper, lead and iron can be separated and that the three 
metals can be determined simultaneously under suitable conditions. 

The following table contains approximate values for the potential) 
of the mid-point of the step (the ‘half-wave potential’) for a number 
of metals in 0-1 M potassium hydroxide containing triethanolamine. 
All are negative and are with reference to the saturated calome! 
electrode. The figures in potassium hydroxide alone, given for com- 
parison, are taken from Kolthoff*; those in 0-4 M triethanolamine 
were communicated privately by Mr. Wolfson. 


Triethanolamine Cu Pb Cd 
0 68 a 
0-03 M 0-46 76 0:77 
0-10 M 0-47 
0-30 M 0-5: 8&8 0-82 . 1-40 
0-40 M 0°55 91 0-88 1-00 1-45 


In 0:5 M potassium hydroxide, 0-1 M Soastentne, the figure for 


copper is 0-53 v. and for iron — 1-06 


For iron the height of the step can be measured accurately in any 
of the above solutions, but for copper, lead and cadmium the top of 
the step tends to be rounded, so that the exact value of the diffusion 
current is uncertain. This rounding of the step occurs frequently in 
polarographic curves. Its cause is at present unknown, but it seems 
to be due to a tendency to form a second complex ion. In 0:03 M 
triethanolamine, 0-1 M potassium hydroxide, the uncertainty is 
negligibly small and the steps are of good form for measuring, but 
as the strength of either reagent is increased the uncertainty becomes 
progressively greater. The step for zinc, which is good in potassium 
hydroxide solution, is poor in all the solutions containing triethanol- 
amine. Nickel gives a poor step in all the solutions and its height is 
reduced by heating. This suggests that the nickel is not in true solution. 

The fact that copper, lead and cadmium can be measured accurately 
only in solutions containing a small concentration of triethanolamine 
would seem to limit the application of the method. The solubility 
of ferric hydroxide in the 0-03 M triethanolamine, 0-1 M potassium 
hydroxide solution is probably not much greater than 100 mgm. iron 
per litre. The solubility of cadmium in the same solution, judging 
from the height of the step, is about 30 mgm. per litre. Figures have 
not been obtained for the other metals. 

A few tests have been made using triethanolamine in the presence 
of ammonia, borax and ammonium sulphate respectively. The follow- 
ing are approximate figures for the mid-point potentials in 50 gm. 
ammonium chloride, 50 c.c. ammonia per litre. 


Triethanol- 
amine Cu Pb Fe Cd Ni 
0 0-19, 0-48 — 0-380 1-05 
0-03 M 0-53 0-78 1-09 
0-30 M 0-21, 0°50 0-56 0:56 0-81 1-18 1-36 


The steps for cadmium and nickel are good and are little affected by 
triethanolamine. The step for zinc becomes less satisfactory as the 
concentration of triethanolamine is increased. Lead and iron are 
virtually insoluble in plain ammoniacal solution, but give excellent 
results in the presence of triethanolamine. Copper gives a double 
step in all these solutions, but otherwise behaves like zinc. 

In 0-1 M borax, 0-3M triethanolamine, copper gives a single, 
unsatisfactory step at about — 0°83 v.; iron gives a fairly good step 
at — 0-70 v. In 0-25 M ammonium sulphate, 0-3 M triethanolamine, 
copper gives what appear to be two steps running into each other, 
with mid-points at about — 0-2 v. and — 0-4 v. The step for iron 
depends on the pH of the solution. At pH 4 it is more positive than 
+ 0-3 v.; at pH 6 it is about — 0-2 v. but is poor in shape. The step 
becomes more negative and improves in shape as the solution is made 
more alkaline. 

It may be noted that no maxima have been observed in any of the 
solutions containing triethanolamine, consequently a suppressing 
agent is not needed. 

G. JESSOP 
Research Department, 
Cambridge Instrument Co., Ltd., 
Cambridge. 
June 3. 


1 Wolfson, H., Nature, 153, 375 (1944) 


* Kolthoff and Lingare, “‘Polarography”’ (Interscienc e Publishers, Inc., 
1941). 


State of Vitamin A in Human Serum 


CHROMATOGRAPHIC separation on alumina was applied to the separate 
estimation of vitamin A alcohol and its esters in extracts from human 
serum. It was found in eleven normal subjects that 10-17 per cent 
of the total vitamin A is present in the form of esters. 

Three conditions were studied in which the vitamin A level is known 
to be temporarily raised. The which occurred as a consequence 
of endogenous mobilization of vitamin A. as after delivery’ and after 
drinking alcohol’, were found to be due to a rise in the vitamin A 
alcohol. On the ‘other hand, oral administration of vitamin A, ester 
or alcohol, resulted in a rise of the ester fraction only. 

Experimental details will be published elsewhere. 

H. Hocu 
Hale Clinical Laboratory, 
The London Hospital, E.1. 
June 5. 
—_, 4 F., Aron, H. C. 8., Bundesen, H. N., Delaney, M. A.., 
, Greenebaum, = ’S., Wenger, O. and White, J. ae 
Bull’ Northw. Univ. Med. School, 16, 245 (1943). 
* Clausen, 8S. W., Breese, B. B., Baum, W. S8., McCoord, A. B., and 
Ryddeen, J. O., Science, 98, 21 (1941). 
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Biological Activity of Vitamin A Acid 


IN a previous communication in Nature’, we reported that the 
amount of vitamin A acid equivalent to one international unit of 
vitamin A (0-3 y pure crystalline vitamin A or 0-6 y pure §-carotene) 
is dependent on the method of administration. In the growth-test 
with A-deficient rats, using a §-carotene standard in oily solution 
(orally) for comparison, the equivalents were as follows: (1) free 
vitamin A acid, dissolved in peanut oil and given orally, 1 I.U. equal 
to 4-0 y: (2) sodium salt of crystalline vitamin A acid, dissolved in 
buffer solution (pH 10-0) and injected subcutaneously, 1 1.0. equal 
to 0-6 y. 

We have now found that the sodium salt, dissolved in buffer 
(pH 10-0) and given orally, is still more potent, 1 1.U. being equal 
to 0-3 y. Hence the sodium salt of vitamin A acid given orally in 
aqueous solution seems to be as potent as vitamin A itself given orally 
in oil. 

The experiments were carried out with groups of 8-13 rats for each 
concentration of 8-carotene and vitamin A acid. 

We are now studying the question whether vitamin A acid is con- 
verted to vitamin A in the anima! body, or acts as such. 

Full details about the above experiments, which were carried out 
in collaboration with Dr. A. Mennega and Mr. R. W. Spanhoff, of the 
Pharmacological Department here, will be published elsewhere. 

». A. VAN DORP 
J. F. ARENS 
Laboratory N.V. Organon, 
Oss. 
June 14. 


* Nature, 157, 190 (1946). 


Electrolytic Reduction in Liquid Ammonia 


BENZENOID compounds have been reduced to dihydro-derivatives by 
means of sodium and alcohol in liquid ammonia'. The process has 
now been carried out electrolytically on m-tolyl methyl ether at a 
smooth copper cathode with a current density of 0-04 amp./sq. cm. 
in a saturated solution of sodium ethoxide in liquid ammonia contain- 
ing 5 per cent of ethyl alcohol, the temperature being maintained at 
about — 40° by means of a solid carbon dioxide - alcohol bath. The 
dihydro-m-tolyl methyl ether, probably the 2: 5-, was identified (see 
ref. 1) by conversion to the 2 : 4-dinitrophenyl-hydrazone of 3-methy!- 
A*-cyclohexenone, m.p. 174°, undep’ by an authentic specimen 
The current efficiency of the reduction was low, but can probably 
be improved, and the process may be of general utility for similar 
reactions. 

ARTHUR J. BIRCH 

Dyson Perrins Laboratory, 

Oxford. 


June 7. 


* Birch, J. Chem Soc., 430 (1944). 


Hydrocarbon Azeotropes of Benzene 


LN a recent publication', many of the binary, hydrocarbon azeotropes 
of benzene have been described, and it has been shown how the prop- 
erties of such azeotropes may be correlated with the properties of the 
non-benzene component. On the basis of this correlation, the occurrence 
and properties of certain unknown benzene 
azeotropes have been predicted. 

It is therefore of interest that work 
recently carried out in these laboratories 
on vapour-liquid equilibrium at atmo- 
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Benzene- 


75-7 Predicted values! 
2.2-dimethylpentane 5 


75-85 This work 


76-7 56°: | ref. 1 
76-6 5 ref. 1 


75-3° ref. 3 
76°45 This work 


Benzene- 
2.4-dimethylpentane | 





* Estimated from the literature value of 75-2°C. at 757 
Our thanks are due to the chairman of the Anglo-Iranian ( 
Ltd., for permission to publish these results. 


Anglo-Iranian Oil Co., Ltd., 
Research Station, Sunbury-on-Thames, 
Middlesex. May 24. 


1 Marschner and Cropper, Ind. Eng. Chem., 38, 262 (1946). 

* Richards and Hargreaves, Ind. Eng. Chem., 36, 805 (1944). 

* Birch, Habeshaw and Collis, Brit. Prov. Patent Application 24 
filed Dec. 5. 1944. 

* Othmer, Ind. Eng. Chem., 35, 614 (1943). 


lron-Nitrogen, lron-Carbon and Iron-Carbon-Nitrogen Inter- 
stitial Alloys: their Occurrence in Tempered Martensite 


IN a recent communication', Heidenreich, Sturkey and 
report that when martensitic steel is tempered at 200° C. a f . 
persion of hexagonal Fe,N is produced with no trace of cementit 
Above 300°C. the reaction product is cementite; further, 
formed at 200° C. is transformed to cementite by heating at 350 
The presence of an unknown carbide is reported by Arbusov 
Kurdjumow* vhen martensite is tempered at 130-300° C. ; 
300° C. this carbide decomposes into cementite. 

Investigations of the iron-nitrogen, iron-carbon and iron-carbon- 
nitrogen systems, carried out during the last two years for the British 
Iron and Steel Research Association, have provided a simple explana- 
tion for the above observations. The results, which will be given in 
detail elsewhere, may be summarized as follows. 

Iron-nitrogen system. The existence of the ¢-iron nitride phase’ 
(N, 11-1-11-3 wt. per cent) is confirmed. It is prepared by passing 
anhydrous ammonia over e-iron nitrides (N, 7°3-11-0 per cent) or 
over pure iron at temperatures below 450° C. under such conditions 
that the partial pressure of hydrogen is negligible. The e-phase has 
a ‘normal’ 1206 structure and the ¢-phase a distorted 1256 structure‘ 
but the arrangement of nitrogen atoms, deduced from observations of 
numerous faint superlattice reflexions on X-ray powder photographs 
is different in each of these pl In the e-phase, when the com- 
position corresponds to Fe,N, one third of the octahedra! interstices in 
the iron atom lattice are occupied by nitrogen atoms in such a way that 
each nitrogen atom has the nearest six interstices surrounding it in 
its own layer plane unoccupied, and interstices directly above it in 
the next two planes also unoccupied. As the nitrogen concentration 
increases, the additional] nitrogen atoms occupy empty interstices in 
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spheric pressure enables an experimental 
check to be made upon the accuracy of 
one of these predictions, and provides 
further experimental evidence in one 
instance of conflicting published data. We 
have found that a minimum boiling 
azeotrope is formed in the system benzene 

2-2-dimethylpentane, of properties sim- 
ilar to those predicted, as shown in the 
accompanying table. 

In the system benzene — 2.4-dimethy!l- 
pentane there is some discrepancy be- 
tween the results of Marschner and 
Cropper’ and those of Richards and 
Hargreaves", and in the accompanying 
table it is shown that our results are in 
close agreement with those of the former 
authors. 

Marschner and Cropper’ propose azeo- 
tropic distillation with benzene as a means 
of separating close-coiling paraffin-cuclo- 
paraffin (naphthene) mixtures. This tech- 
nique, however, has already* been dis- 
covered and successfully py in these 
laboratories to the separation of cyclo- 
hexane from 2.2- and 2.4-dimethylpentanes, 
which is the most difficult step in the 
recovery of pure cyclohexane from Iranian 
petroleum distillates. 
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e-Iron nitride. N, 32-1 atomic per cent 

e-Iron carbonitride. C, 15-7; N, 13-0 atomic per cent 
¢-Iron nitride. N, 33-7 atomic per cent 

¢-Iron carbonitride. C, 23-8; N, 10-8 atomic per cent 
Iron percarbide. C, 32-1 afomic per cent 

Cementite (Fe,C), small amount of graphitic carbon 


Our vapour-liquid equilibrium data were 
obtained using fractionating columns 
equivalent to 100-theoretical plates and 
Othmer-type equilibrium stills‘, all tem- 
peratures being recorded electrically to 
within 0-05° C. 
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;nndom manner until the com tion approaches that of Fe,N. At 
rearrangement of nitrogen atoms occurs until they are 





t int, 
Aw re completely ordered, each occupied interstice having an 
goceupied ‘hole’ directly above and below it. The anisotropic dis- 


tion of the e-hexagonal lattice of iron atoms to give the base- 
vgtred orthorhombic lattice of the ¢-phase is explained by, and is a 
sult of, this rearrangement of nitrogen atoms; in the e-phase the 
sitrogen atoms of each layer plane are uniformly distributed, but in 
the (-phase they are packed more closely in the direction of the b-axis 
jan in that of the a-axis, resulting in 6 becomipg greater than V3.4. 
Jron-carbon-nitrogen system. By the action of carbon monoxide 
» iron nitrides below 500° C., nitrogen is gradually replaced by carbon 
wth the formation of iron carbonitrides—a series of new ternary 
pterstitial compounds containing iron, carbon and nitrogen. ¢-phase 
ebonitrides have a range of homogeneity 33-3-36-0 atomic per cent 
sirogen plus carbon, extending approximately from Fe,N, to Fe,C,N, 
sth a maximum carbon concentration ¢. 25 atomic per cent. They 
ve distorted ‘normal’ 1266 structures essentially the same as those 
(tron nitrides, except that distortion increases with increasing carbon 
«oeentration. This distortion is explained by a gradual) rearrangement 
(interstitial atoms, within the approximately close-packed iron atom 
yitice, from the superlattice structure shown by e-nitrides to the type 
down by ¢-iron nitrides. Annealing of ¢-carbonitrides and reaction 
fammonia with iron carbides give e-phase carbonitrides, which have 
6 structures identical with those of «-iron nitrides, and a homo- 
gneity range 25-33 atomic per cent nitrogen plus carbon. 
tearbonitrides start to decompose slowly in vacuo at about 350° C., 
dminating nitrogen and giving «-carbonitrides ; these in turn are 
gstable at 450° C. and decompose to give, according to their nitrogen 
wd carbon contents, y’- or e-nitrides and either tron percarbide or 











sy . Prolonged reaction of carbon monoxide with 
ma nitrides below 500° C. results in complete elimination of nitrogen 
wd formation of iron percarbide; this has a small range of com- 
wsition, C, 30°5-32-1 atomic per cent, and is identical with an un- 
own carbide obtained previously by Hiagg* and assumed to be 
fet. It is now found that the unit cell is probably orthorhombic, 
vith dimensions 


a, 9-04(3) ; 


n Inter. 
rtensite 






b, V3.4 7-92(1) kX., 
ind contains four Fe,.(, molecules. 

Above 500° C., the product of the same reaction is cementite, which 
s identical with specimens formed below 700° C. in steel* and obtained 
y the action of carbon monoxide on ferric oxide’. 

Both iron carbides appear to be metastable; iron percarbide 
jecomposes in vacuo giving cementite and carbon, and cementite 
wreaks down less rapidly to give a-iron and carbon. Below about 
0° C. rates of decomposition are negligible. 

Examples of X-ray powder photographs (cobalt Ka radiation ; 
oem. diameter camera) of iron nitrides, carbonitrides and carbides 
are reproduced herewith. 

It is obvious that the hexagonal phase reported by Heidenreich 
dal’ as ‘‘Fe,N"’ is an e-carbonitride. In steel, the presence of other 
dements or of large excess of iron may reduce the decomposition 
temperature of this phase from 450° C. to 350° C. Probable reactions 
in the tempering of martensite are thus 


15 -66(3); ¢, 























Martensite 
— “wor c, 
—» e-carbonitride 





Fe + C(interstitial) + N(interstitial) ———- 
< 300° C. 
2) ecarbonitride —--——~ iron percarbic 
400° C. 
e-carbonitride - ——+ cementite + N(dissolved in a-Fe). 


Preliminary experiments indicate that in carburizing mild steel] at 
7° C., with carbon monoxide, the penetration of carbon is greatly 
ficilitated by previously nitriding the surface; reactions similar to 
those described above occur. It is very probable that carbonitrides 
are also formed in the case-hardening of steel by the dry-cyaniding 
process 
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Department of Chemistry, King’s College, 

| Newcastle-upon-Tyne, 1. June 12. 
Heidenreich, Sturkey and Woods, Nature, 157, 518 (1946). 
. 101 (1941). 
eg. Soc. Sci. Upsaliensis, iv, 7, 1 (1929). 








Taylor, J., unpublished work. Lipson and Petch, J. Jron and Steel 


Inst., 142, 95 (1940). 








High-frequency Discharge as an lon Source 


It has been found possible to draw a 10-milliampere current of 
positive hydrogen ions from a high-frequency discharge maintained 
ita pressure of about 10-* mm. A self-sustained discharge cannot be 
maintained at this pressure with constant potentials even up to 20 kilo- 
volts, and it is thus possible to use constant potentials of this order 
to extract positive ions from the discharge and to focus them into a 
team. The arrangement is shown in the accompanying diagram. 

The discharge was maintained in a two-litre ‘Pyrex’ flask by two 
ting «lectrodes A and B excited by a 5-metre oscillator. Approximately 
200 watts could be dissipated in the bulb. The ionized gas was held 
ata high potential (between 0 and 20 kV.) by means of the electrode Z,. 
The ions were drawn out of the discharge by the hollow cylindrical 
electrode E, held at earth potential. 

As the high tension was increased from zero the discharge, which 
initially projected a smal) distance into the neck of the flask, retreated 
from the neck until at 20 kV. the dark space was about 5 cm. deep, 
The boundary of the dark space resembled a spherical cap with the 
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centre near the copper target 7. A luminous red cone with its apex 
on the target and its base on the discharge boundary indicated the 
envelope of the ion beam. The fluorescent spot on the target was 
estimated visually to be about 2 mm. in diameter. The distance between 
the beam focus and the target increased as the high tension was 
increased. é 

In order to prevent the influence of secondary electrons on the target 
current, the target potential was maintained at about 700 volts 
higher than that of Z, by means of the resistance R. In addition, 
two Alnico bar magnets near the target produced a strong magnetic 
field parallel to its surface. 

The ion current to the target increased from 10 milliamperes at 
10 kilovolts to 12 milliamperes at 20 kilovolts. 

It is proposed to make a magnetic analysis of the beam and to see 
= the jon currents can be increased by the nse of a magnetic 
eld. 

P. C. THONEMANN 
School of Physics, 


University of Sydney. May 27. 


A Particle-size Distribution Function for Air-borne Dusts 


THE following function has been found useful in problems involving 
the sedimentation or transport of air-borne bacteria-carrying dusts 
in inhabited rooms. 


Ys = CS*exp—aS, . . . (1) 


where S is the settling-rate of a particle in still air (proportional to 

the square of the diameter (d) for spheres obeying Stokes’s law), Y , 

is the frequency of occurrence of paseens with settling-rate S, C is a 
‘ aa 

normalizing coefficient (C = 100 fasD for a total of 100 particles) 

and n and a are constants. 

For values of m greater than zero, this leads to a skew distribution 
with Y, zero. The mean value of S is given by (nm + 1)/a and the modal 
value by n/a. 

The equation may be rewritten in terms of the fraction, S’, of the 
moda! value as 


Ys’ = C’ . S’". exp— nS’, . . (2) 


from which it is clear that the constant a represents a scale factor 
oy while the ‘spread’ of the distribution is determined by the value 
of n. 

This distribution has the important property of persisting without 
change of form during sedimentation of the dust from a continuously 
mixed atmosphere (that is, an atmosphere in which turbulence is 
sufficient to maintain a uniform distribution of particles, but the air 
velocities are not so high as to redisperse sedimented material). For 
after a time ft. 


Ys = CS" exp — aS exp — bSt, 


where } is a constant (equal to A/V when sedimentation is taking 
place in a room of volume V on to surfaces of area A). Hence 


Ys=CS* exp — (« + 0bt)S, 


and the distribution is altered only in the value of the constant c. 

There will, then, be a tendency for any suspended materia! to 
approximate to this form of distribution as sedimentation proceeds 
(within the limitation of the original particle-size distribution of the 
material). 

The accompanying graph shows a number of distribution functions 
plotted as cumulative percentage under size on logarithmic probability 
paper. It will be seen that the distribution discu here lies between 
the logarithmic probability function (the divergence from the logarith- 
mic probability function becomes less as nm increases, being only 
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about one half as great for n = 4asforn = 1)and the Rosin-Rammile 
function, and it may be interesting to quote from the paper by C. Er 
Lapple', from which this figure is partly taken : ‘‘Usually distributions 
obtained in practice will yield curves that are intermediate between 
o log probability and Rosin-Rammler relationships, probably nearer 
the latter. . 

The general integrated form of equation (1) is not ob tainable except 


for integral values of n, but the particular integral /' YgdS and many 


o 
derivatives of this which appear in sedimentation and dust-transport 
problems are easily evaluated. 

An important limitation of the function is that there is a relatively 
low upper limit to the degree of dispersion, roughly equivalent to a 
standard deviation of 0-4 on the closest logarithmic probability dis- 
tribution. The range is, however, wide enough to cover a considerable 
number of cases, especially where the material remains in suspension 
for any considerable time. 

. M. LIDWELL 
Industrial Health Research Board 
c/o London School of Hygiene and Tropical Medicine, 
Keppel Street, London, W.C 
June 6. 


* Lapple, C. E., Heating, Piping and Air Conditioning, 18, 113 (1946) 


The Lorentz Transformation 
IN a letter entitled “‘A Simple Proof of the Lorentz Transformation” 
appearing in Nature’, an error has been introduced into the matrix 
algebra, the correction of which requires a certain recasting of the 
proof. 
From postulate (P1), it follows that 


- _ fr2(v) — _ Siar) 
Furl Div 5)” » Sal v) Die)’ 
= @ _ Sax(v) _ _ fur) 
Sarl v) Dio)’ 22! v) 


Div) (1,2,3,4) 


By writing — v for o in (2), (3), or (1) and (4), it may be seen that . 


Dic) D(— v) = 1. On the other hand, the author's derivation of the 
relationship D(v) D(— v) = 1, obtained by constructing the deter- 
minant D(— vr), cannot be accepted since 


Di - hie Sexlv) — fia(v) mm 
(Div) )? | — fale) Sir(v) | D(v) 


which has already been proved. 
The proof of the Lorentz transformation may be continued as 
follows : 
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From postulate (P2), it follows that pie and fasts) an 
a1 
invariant and we write putt} = C*. By definition v 
a1 
v? 
D(v) = file) (fe2(v) a furl 
p2 
and D( — v) = firl — v) (Seal v) — — fi 
oe 
fe2(v) vt, 
= a (f (v) — feo(v) }e 
(Div) 2" “ 
From this it follows that /,,(r) + fy,(r). 
Now if fa(v) = — f,,(v), fat dy = = which c dicts 


(P2). 


*. foo(v) = f,(v), and further, f,,(v) f,,( — v) 


. F(v) = fale) [7 oe 7} : (3) 


l 
and f,,(v) fis( — v) = ——— 3a) 
1 — v*/c? 
ae 
(thus f,,(v) = — satisfies (3a,) ). 
V1 — ve 
To complete the proof it is evidently necessary to intr ea 
further postulate, and it would therefore appear that the conclusiog 
drawn in the original letter, namely, that the Lorentz transformatio: 
S a more general significance than is widely believed, requires 
further examination. 
P. J. Hitroy 
Post Office Engineering Research Station, 
Dollis Hill, 
London, N.W.2 
June 6. 
* Strauss, M. D. H., Nature, 157, 516 (1946). 
THE derivation of the Lorentz transformation, as given in m 


previous communication, is marred by a mistake, pointed out by 


Mr. P. J. Hilton, which I wish to correct. 


The two postulates for the transformation matrix, namely, 
F( — v) = FP(v)-}, (Pl) 
Fiv) F(v’) Fi(v’) F(v),. . . (P2) 


together with the definition of v, lead to 


Fi(v) Fiurlv) ( = — ") ae: 
with 
Fulv) fil — v) (2 — o/C*}-'. (3a,) 
If we now assume the space to be isotropic, the equations 
a’ = f,,(v) ce + f,,(v) t, (la) 
t = fy(v) & + far(v) t, (15) 
must be invariant under the substitution 
zt—--—2, 2’ »~ -—-2, v> —Y», 
so that 
ful’) = ful (P3) 


which together with (3a,) gives the desired result. 

It may be worth noting that (P3) is not required to establish the 
group property of the transformations F(v) and the formula for - 
composition of velocities ; both follow from (3) and the definition of + 

It would therefore appear that the conclusion drawn in my previous 
letter is essentially correct. I should also like to point out that the 
traditional method of using, in addition to the postulate of relativity 
the postulate of the constancy of the velocity of light, was perfectly 
rational at a time when the two postulates were thought to contradict 
each other. Yet when one learns afterwards that the Galilean trans- 
formation follows from the Lorentz transformation by the specification 
C = ®, one naturally wonders why it should be necessary to invoke a 
postulate which leaves no trace in the result. The answer, as we have 
seen, is that no such postulate is required. 

In the meantime, I have learned to my satisfaction that other 
authors have come to the same conclusion. Pars' has derived the 
Lorentz transformation from the postulates that the space is isotropic 
and that the transformations F(c) form a group. Frank and Rothe* 
have treated the problem in a somewhat more general way with 
similar results. 

M. D. H. Srravss 


Woolwich Polytechnic, 
London, 8.E.18. 
May 22. 


' Phil. Mag., 42 (1921). 
* Ann. Phys., % (1911). 
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Change of Frequency of a Light Wave by the Variation 
of its Optical Path 


No. 4002 





THE time ¢ at which B receives the wave sent from A at time ¢ is 
related to ¢ by 
Sul 
, ast 
t t+ =» 
c 
shere clu is the velocity of the wave in a medium of refractive index y 
od length 7 through which the wave travels. 
Therefore 
, d fXul 
dt’ = dt ( it, 
dt c 
+ the frequency, 
va v d Sul 
_ e ve (1 “y, (a) 
dt’ 1 d (>) dt c¢ 
dt c 
where v, is the original frequency. 
The change of frequency can be obtained either through the rate 





{change of « or through the rate of change of 1. The latter is identical 
with the Doppler effect if u 1. Thus, in any interference experiment 
{ light, the motion of interference fringes by changing the optical 
path of one of the two interference beams is equivalent to light-beats 
The changes of frequency of the diffracted and the directly transmitted 
ight by a progressive ultra-sonic wave might be better understood 
y considering relation (1). 

Relation (1), when applied to material waves, 
mfirmation of the relation £ he. 

Careful considerations show that relation (1) represents only one 
work done 





gives interesting 


kind of change of energy of photons, this being of the 
against a force due to the rate of changing linear momentum of 
photons. The general principle of the change of frequency of a wave 
should be expressed as 
1 d® ‘ 
v’ Yo - ’ (2) 
2: dt 
,! . » 
where = is the rate of change of the phase of the wave. 
By applying this genera! principle, another important case of the 


hange of frequency of the light wave, namely, the change of frequency 
jue to the rotation of a doubly refractive medium through which the 
light passes, can be explained. On resolving analytically the emergent 
waves into circularly polarized components and examining the varia- 
tion of phase in each component, the changes of frequency are readily 
shown to be 0, — 2N and + 2N, N being the number of rotations per 
second. The relative amounts of light having these respective fre- 

quency changes depend on the length of light-path in the medium, 
the state of polarization of the incident light and the angles which the 
axis of rotation makes with the optical axis and the direction of the 
incident light. This case represents the second kind of change of 
energy of photons, and relates to work done against a torque exerted 


m the medium by the turned-over photons as defined by Atkinson’. 
T. Ho 
W. 8. Lune 
Department of Physics, 
National] University of Chekiang, 
Meitan, Kweichow, China 
‘ Atkinson, Phys. Rev., 47, 623 (1935). 
Seismic Sea-Wave of November 27, 1945 
THE Chief Meteorological Officer, Royal Air Force, East Africa, 


has reported an interesting tidal irregularity observed by Captain A. 
Sauvage, port officer at Port Victoria, Mahé, Seychelles, on November 
28, 1945, at about 10 a.m. local time. It appears that while the normal 
water-level corresponding with the state of tide at this time was 
1-5 in., the level observed at 9 hr. 47 min. a.m. was 12 in. The water 
then rose to 18 in. at 9 hr. 52 min., dropped to 0 at 10 hr. 5 min. and 
again to 14°5 in. at 10 hr. 13 min. a.m. 
This tida] irregularity was almost certainly 


rose 


associated with the 





major earthquake which occurred some hours earlier in the Arabian 
Sea The seismograph records at Kew Observatory, Richmond, 
showed the first pulse for this earthquake on November 27, 1945, at 

hr. 6 min. 22 sec. G.M.T., the maximum phase at 22 hr. 40 min. 45 sec 
(ground movement at Richmond nearly 2 mm.), and the end at 
2 hr. 30 min. on November 28. The analysis of the Kew Observatory 


records gave a distance of about 6.100 km., and the combination of 
the results from other seismological stations determined the epicentre 


as at lat. 25° N. and long. 62-2° E.. with a time of origin at 21 hr. 
57 min. 0 sec. G.M.T. This is 7 hr. 55 min. before the first peak 
(5 br. 52 min. G.M.T.) of the ‘tidal wave’ was observed at the Seychelles. 


As the distance of Mahé from the epicentre is 3,300 km., this gives 
an average speed v of the sea-wave of about 116 m./sec. and from this 
we can calculate the average depth H of ocean traversed to be about 
13 km. If the peak of the tidal wave observed at 10 hr. 13 min. is 
taken as representing the second crest of the seismic sea-wave, the 
time interval] of 21 min. between the two crests leads to a wave-length 
for this wave of L = 146 km. 

Those values of v, H and L are substantially smaller than the 
deduced from other recorded cases of seismic sea-waves. 


Values 
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Gutenberg’ gives four cases where v 169-208 m./sec., and refers 
to L 150-500 km. as typical wave-lengths. 

Now the estimate from eight approximately equidistant soundings 
gives the aetual depth of ocean traversed as about 3°5 km., and, 
reversing the procedure, this leads to a speed of the aad sea-wave 
of 187 m./sec. With this speed the wave would travel the 3,300 km. 
to the Seychelles in 4 hr. 53 min., so that on this basis of reckoning 
the first wave should have arrived at 2 hr. 50 min. G.M.T. (6 hr. 50 min. 
local time) on November 28. The first tidal observation was made at 
9 hr. 47 min. local time, but it was then noted that tidal-levels were 
well above their norma! value, suggesting that an earlier wave may 
indeed have arrived by that time. 

Using the 21-min. interval between the two observed crests and the 
9-cm. decrease in amplitude, we may conclude that the first observed 
crest was the eighth in the train, and that the first crest arrived with 
an amplitude of about 0-7 m. above normal. This agrees well with the 
order of magnitude given by Gutenberg*® for large seismic waves in 
the open sea. Both the velocity (187 m./sec.) and the corresponding 
wave-length (236 km.) are also well within the range of values quoted 
above for similar phenomena 

Remembering that about 100,000 seismic disturbances are ex- 
perienced every year, it is of interest to add that the earthquake which 
caused this tidal wave was among the twelve most violent shocks 
experienced in the past forty years‘. It was of the same order of 
magnitude as the earthquake which destroyed San Francisco on 
April 18, 1906. The same communication by Rothé directs attention 
to the fact that E. Suess in 1883 postulated a large sea-wave originating 
in about the same region as the earthquake of November 28, 1945, 
as being responsible for the Deluge. This notion was sceptic ~a lly 
received, because there was no observational evidence of any seismic 
sea-waves ever having occurred in this region. 


We are indebted to the Director of the Meteorological Office for 
permission to communicate this not 
ARTHUR BEER 
J. M. Stace 
Kew Observatory, 
Richmond, Surrey 
June 4 
‘N ature, 156, 712 (1945). 
“Handb. d. Geophysik’’, 4, 668 (1932). 
Le p. 667 
* Rothé, J. P., C.R. Acad. Sci. Paris, 222, 301 (1946) 


Japanese Men of Science in Malaya during Japanese 
Occupation 


THE circumstances of the publication of ¢ 
Manua! of Dipterocarps’’, recently reviewed in Nature’, 
very few persons, but they are interesting enough to be recorded in 
detail. The Manual was issued from Raffles’ Museum, Singapore 
(Syonan Hakubutukan), towards the end of 1943 and was on sale 
solely for bona fide men of science. At that time, the Japanese Military 
Administration and the Syonan (Singapore) Municipality were en- 
deavouring harder than ever to stamp out all traces of the British, 
even their language. That the Manual was published, and that there 
was a stock of some 280 copies for the British in September 1945, we 
owe to the far-sightedness, influence and discretion of a few Japanese 
men of science. 

The acting director at Raffles’ Museum in 1942 was Prof. Hidezo 
Tanakadate, of Tohoku Imperial University, Sendai. He obtained 
the temporary release of Mr. H. E. Desch, of the Malayan Forestry 
Service, from the Changi Military Camp and, at the end of June, 
took Mr. Desch to Kuala Lumpur, where he found the galley-proof 
of the Manual. It was decided to publish the work (500 copies) on 
the ground that it would be more likely to survive the War in that 
way than asa single galley-proof, for the whereabouts of Mr. Symington 
and his manuscript were unknown. The cost of printing was met 
personally by Prof. Tanakadate and by Marquis Yositika Tokugawa, 
who acted as president of the Museum and Library. It was insisted 
by Prof. Tanakadate that the book should conform exactly with the 
previous series of Malayan Forest Records, of which it is No. 16, so 
that it should stand the test of time, as a scientific work, regardless 
of hostilities and racial prejudice. He therefore added a brief preface, 
as a single page of romanized Japanese, and he issued the Manual 
from the Museum to give it official standing and to prevent pilfering 


. F. Symington’s ‘Foresters’ 
are known to 


of the stock by what he called ‘common people’. 
The proofs were read mainly by Mr. Desch, even after his return 
to the Military Camp in January 1943. The Japanese officers who 


succeeded Prof. Tanakadate, namely, Prof. Kwan Koriba and Dr. Y. 
Haneda, took the proofs personally to the camp and fetched them 
again on correction. As the printing was continued by the Caxton 
Press in Kuala Lumpur, great care had to be taken in sending th> 
proofs from Singapore, for there was a very strict censorship and the 
post was unreliable. Japanese staff officers travelling to and fro carried 
them personally, while duplicates were kept at the Singapore Botanic 
Gardens. The co-operation of military officers was possible only 
because they were known personally to the professors as students or 
colleagues. 

Similar action was taken by Dr. Koga, the director of the Tokyo Zoo- 
loogica! Gardens, in publishing M. W. F. Tweedie’s ‘*Poisonous Animals 
of Malaya’’, which was rescued from the broken and looted premises 
of the Methodist Publishing House in Singapore. A large remainder 
is also at Raffles’ Museum. 

In the interest of science, one must distinguish carefully between 
the * Japane se’ of popular conception and the Japane se men of science, 
who in Malaya, at least, endeavoured to serve science with impartiality. 

E. J. H. CORNER 
15 The Park, 
Great Shelford, 
Cambridge. 
May 28. 


* Nature, 157, 671 (1946). 
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Insect Transmission of Beet Mosaic and Beet Yellows 


THE intimate relations which exist between a virus 
and its insect vector are gradually becoming amenable 
to classification. M. A. Watson (Proc. Roy. Soc., 
B, 133, 200; 1946) has recently added two more 
studies of virus-insect relations to our present 
knowledge. Vectors of beet mosaic virus are optimally 
infective after feeding for only a few minutes upon 
infected plants, after preliminary fasting. Infection 
is quickly lost thereafter, when aphids are fed upon 
healthy plants. Beet mosaic virus is an example 
of a group of viruses which are non-persistent in 
their insect vectors. Other members of the group have 
generally similar physical properties to beet mosaic 
virus. Beet yellows belongs to a group of viruses which 
persist in the insect vector. Its infectivity is not 
affected by preliminary fasting, and increases with 
increased feeding time on both infected and healthy 
plants. The difference between persistent and non- 
persistent viruses now appears to be that the latter 
are taken up more readily by an insect after prelim- 
inary fasting, whereas the latter are not. The aphid 
Myzus persice was used as vector for both viruses, 
thus showing that the differences in behaviour are 
properties of the viruses themselves. Some success 
has been attained in separating the two viruses from 
the same host by differential feeding methods of the 
same vector. 


Nodule Bacteria of Legumes 


TWENTY-TWO cross-inoculation groups of leguminous 
bacteria are now known, and in a review of twenty-eight 


papers, J. K. Wilson (Cornell Univ. Agric. Exp. Sta., 


Mem. 267; 1945) summarizes the data concerning 
the reciprocal relations of the nodule bacteria of the 
cowpea and the soya bean. A detailed analysis of 
twelve isolates from soya bean showed that none 
was specific for this host, and twenty-four species of 
Crotalaria formed nodules with one or more of the 
isolates. There is evidence of variation of bacteria from 
a single plant, which makes difficult the clear delinea- 
tion of cross-inoculation groups. 


Gene Action 


S. G. SrepHens (J. Gen., 46, 331 and 345; 1945) 
considers the genetics and development of various 
leaf shapes in Gossypium. These are mainly controlled 
by a multiple allelomorphic series of genes. The 
author shows that the leaf character is also 
affected by other genes. Among these is one which 
controls the time of flowering. When a leaf-shape 
is transferred from a late to an early flowering species, 
the action of the gene is accelerated, but the duration 
of the development is reduced. Since these two 
influences are not correlated, a change in the leaf 
characters can occur. Intergradation of leaf shapes 
in species crosses may result from the transgressive 
segregation of the rate of development. The author 
points out that modifiers or minor genes for a par- 
ticular character may be a major gene as regards 
another character. Further, in the absence of a 
knowledge of the physiological processes controlled 
by the genes, there is no a priori reason to suppose 
that modifiers have minor effects. The five genes 
for leaf shape appear to control a canalized system 
lying in five developmental tracks which may be 
modified by the environment or by genetical modi- 
fiers. The alterations in shape are due to differences 
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in time and rates of development. The author | 
out that, in regard to dominance, it would ; 
that the general cell activity and developme: 

trolled by the allelomorph rather than the acti, 
the allelomorph itself determine the dom 

observed. Regarding non-adaptive trends of . 
tion, the author suggests, as D’Arcy Thompsor 

that where cell-growth is involved, a canalized s 
of development will be involved which will be |: 
influenced by timing rates of development. 
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Cytogenetics of Rosa canina 


A. Gustarsson (Hereditas, 30, 407; 1944) con. 
firms by the more satisfactory genetical evidence that 
the dog-rose is not apomictic and that fertilization 
is heterogamous. It will be remembered that B!ack.- 
burn and Harrison, Gustafsson and Hakansson had 
shown by cytological methods that the egg wit!: 28 
chromosomes was regularly fertilized by the po 
nucleus with seven chromosomes. When used 
female in hybrids with R. rugosa and R. rubigin 
the F1 plants are markedly heterogeneous, whe 
when R. canina is used as a male on R. rubiginosa 
the hybrids are more uniform. Similarly the fertility 
of the Fl plants differs considerably in the reciprocal 
parental crosses. This is correlated with differences 
in the meiosis of these hybrids. The chromosome 
constitutions are suggested to be R. canina, aa acd ; 
R. rubiginosa, bbbcf ; and R. rugosa, cc. The author 
indicates the changes necessary in the taxonomy of 
the Rosa canina complex in the light of the cyto- 
genetical evidence. 


Sex Ratios 

Ir is sometimes difficult to assess the sex ratios 
in animals at an early stage. S. E. Smith (J. Hered., 
36, 195; 1945) has shown that the heteropycnotic 
phenomenon of sex chromosomes may be used in a 
Lepidopteran, Archips, to discover the sex ratio 
before the third instar of the larva. The sex chromo- 
some of the female is deeply stained through the 
nuclear cycle, whereas that of the homozygous male 
is not so differentiated. 


Mosaics in Drosophila 

C. Aversacn (Proc. Roy. Soc. Edin., 52, B, 120; 
1945), by chemically treating embryos, has produced 
a large number of single or twin spots of marked 
characters in Drosophila melanogaster. More than 
40 per cent of the treated individuals showed these 
mosaic types. By several experiments the author 
shows that these spots result from somatic crossing 
over, and are not due to chromosome deletions or 
duplications. 


Convulsions Produced in Frogs by Sudden Changes of 

Temperature 

Miguel Ozorio de Almeida, H. Moussatché and 
M. Vianna Dias describe the effect of sudden changes 
of temperature upon frogs (Rev. Brasil. Biol., 5, No. 1 ; 
April 1945). The frogs were placed in a glass cylinder 
of about 5 litres capacity, containing water and ice. 
After remaining for a period which was varied in the 


‘experiments, the animal was suddenly placed in a 
similar flask containing water at a temperature of 


30°-35° C. When placed first in the cold water the 
frog attempts to escape but gradually becomes 
lethargic. After 20-30 minutes the animal is with- 
drawn and placed in the warm water ; it displays the 
symptoms of an epileptic attack. While some of the 
frogs succumb to the effects an hour or two after 
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being placed in warm water, most of them survive 
and show no ill-effects from their experience. The 
partial or total destruction of the nervous system 
prevents the attacks which ordinarily result from the 
sudden change of temperature. The destruction of a 
portion of the central nervous system inhibits the 
attack in the parts that are not injured. A study of 
the effects of the destruction, unilateral or bilateral, 
{ the labyrinths of the internal ear shows that the 
production of an attack is not inhibited, but there aro 
qumerous negative cases. 


Tinea nigra 

A. E. Area Leio, Amadeu Cury and J. Martins 
Ferreira Filho have given a historical review of Tinea 
nigra and described a new case (Rev. Brasil. Biol., 
5, No. 2; July 1945). A photograph shows the 
disease on the palm of the hand, where it starts as 
afew small spots scattered about or forming a few 
goups. These slowly increase and unite to form 
dark spots which are distributed irregularly on the 
palm. Two photographs (magnification 100 and 500) 
show the progress of the parasite. The new case 
which the authors discovered is described and illus- 
trated with seven photographs, and there is a dis- 
cussion regarding the causative fungus, which has 
been put in the genus Cladosporium. Attempts were 
made to reproduce the disease in human beings, 
rabbits, guinea pigs and rats, by transplanting por- 
tions of the skin, but the results were negative. 


New Zealand Earthquakes during 1943 


TuE annual report, for the year 1943-44, of the 
Dominion Observatory, Wellington, New Zealand 
(Acting Director: Mr. R. C. Hayes), contains, 
among other things, an account of the seismic activity 
in New Zealand during 1943. Slight or moderate 
activity continued in the Wairarapa region with 
generally decreasing frequency. There were occasional 
rather strong shocks in that region in the early part 
of the year. Of special note was the unusual activity 
in the South Island, particularly in the south-western 
portion of the Island. Two shocks reached minor 
destructive intensity (VII on the Modified Mercalli 
Seale). One occurred on May 8, in the Lake Wanaka 
region, and the other on August 23 in the Arthur’s 
Pass region. The shock on May 8 was apparently 
the most pronounced felt in Dunedin for many years. 
The intensity recorded there was IV-V on the 
Modified Mercalli Scale (equivalent to 5 on the 
Rossi-Forel Scale). Groups of small or moderate local 
shocks occurred in the Wairoa region in January and 
April, and in the Rotorua region in February. June 
was the quietest month of the year. The total 
number of earthquakes reported felt in 1943 was 176. 
Of these, 122 were felt in some part of the North 
Island and 57 in some part of the South Island. 
Only three shocks were felt in both Islands. The 
maximum intensity reported in the North Island was 
VI on the Modified Mercalli Scale, and in the South 
Island VII. The above figures are based on reports 
furnished by officials at post-offices, lighthouses and 
by several private observers. 


Galactic Influence 

By converting some thousands of meteorological 
records from solar to sidereal time, the veteran 
Russian man of science, N. A. Morozov (born in 
1854), has discovered evidence of a centre of powerful 
cosmic influence situated in the region of the con- 
stellation Argo Navis (R.A. 8-11 hr.). This discovery 


NATURE 65 


is supported by the curves of temperature, relative 
humidity of the atmosphere, velocity of evaporation, 
rainfall and magnetic and electrical phenomena. 
This galactic influence, in his opinion, has a very im- 
portant influence on terrestrial climate. The presence 
of a body in this region of the galaxy is postulated, 
and from the consideration of certain cyclic pheno- 
mena it is suggested that this body has a period of 
revolution of 280 + years (Bull. Acad. Sci. URSS, 
Sér. géograph. géophys., 8, 63; 1944). 


Mechanical Stresses in Transformer Windings 


In a paper read by E. Billig before the Institution 
of Electrical Engineers in London, the forces and 
stresses set up in transformer windings and their 
clamping structures under short-circuit conditions 
are considered in detail. Various arrangements of 
windings and tappings in large power transformers 
are described, and the points at which particularly 
high mechanical stresses occur in concentric windings 
are discussed. Axial forces between the top and 
bottom halves of each winding or between different 
windings are responsible for (a) bending stresses in 
turns near the ends or adjacent to gaps in the wind- 
ings, (6) compressive stresses in the body of the 
winding, and (c) tensile and compressive stresses 
in the clamping gear. Radial forces produce tensile 
stresses in the outer winding and buckling stresses 
in the inner winding, these stresses being more 
pronounced in coils adjacent to the main leakage 
duct. The paper considers in some detail the excessive 
mechanical stresses which can be caused by internal 
electrical breakdowns, the mechanism of cumulative 
shrinkage, the loss in clamping pressure due to 
switching stresses and thermal cycles, and the danger 
of subsequent movement of the windings causing 
abrasion of the insulation and final electrical break- 
down. A rule is given for determining the minimum 
clamping pressure that should be maintained within 
the windings. 


Photoelectric Recording of Meteors 

Sky and Telescope of October 1945 contains a short 
notice of a photo-electric apparatus, devised by Dr. 
C. W. Gartlein at Cornwell, and an associate, which 
automatically counts meteors and also records their 
duration and brightness. Two photocells in a balanced 
circuit are directed to different parts of the heavens, 
and are so synchronized that when one cell inter- 
cepts light which is brighter than that received by 
the other, a recording pen on the graph is set in 
motion. The apparatus was originally designed for 
aurora work, and it was used with success during the 
period of the August Perseids. 


Radcliffe Observatory, Pretoria, 1939-44 

A PAPER on occultations observed at the Radcliffe 
Observatory, Pretoria, during 1939-44 has been pub- 
lished (Mon. Not. Roy. Astro. Soc., 105, 3; 1945). 
The occultations—in each case disappearance at the 
dark limb—were observed with the 4}-in. finder of 
the reflector, but when the altitude of the moon was 
less than 30°, the 3-in. altazimuth was used. Six of 
the earlier occultations were observed by the late 
E. G. Williams, and those in November and December 
1943 by R. O. Redman, all the other observations 
and reductions being made by H. Knox-Shaw. Stars 
used in the Nautical Almanac are marked in Table 1 
by an asterisk, and Innes’s method of reduction was 
employed for the fainter stars and for all stars in 
1943 and 1944. 
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RE-DEDICATION OF SCIENCE IN 
GERMANY 


HE first victims of Nazi anti-Semitism in 

Germany were Jews or persons of Jewish descent 
in official positions, for examp!e at the universities ; 
with a small class of exceptions, they were dismissed 
by a decree issued within six weeks of Hitler’s final 
accession to power. The great chemist Fritz Haber, 
director of the Kaiser Wilhelm Institut fiir Physik- 
alische Chemie in Berlin-Dahlem, though by birth a 
Jew, did not himself fall under the decree, but a 
number of junior members of his staff did. Haber 
decided to resign in protest against this decree, and a 
few months later (in the summer of 1933) he left 
Germany. In his absence false accusations were 
levelled against him which rendered a return danger- 
ous. He became an exile and died in exile on January 
29, 1934 (see Nature, 133, 349; 1934). 

Haber had been virtually the founder in 1912 of 
the Kaiser Wilhelm Institut fiir Physikalische 
Chemie, which he directed for twenty-one years. 
He also acted during this time as chief adviser to 
the president of the Kaiser Wilhelm Gesellschaft in 
the choice of candidates for senior appointments 
throughout the research institutes of the Society. 
Moreover, locally in Dahlem, the Institute under his 
direction was for a number of years the main centre 
of scientific discussions among the group of research 
institutes situated there. Haber’s position was 
unsurpassed in Germany as an organiser of scientific 
life and thought. 

Paying tribute to Haber’s services, the Kaiser 
Wilhelm Gesellschaft and Haber’s friends and pupils 
had planted in 1928 on Haber’s sixtieth birthday a lime 
tree in front of the main entrance of his Institute, 
which was named the ‘Haber Linde’. On the encircling 
stone parapet an inscription was engraved dedicating 
the tree to Fritz Haber. When a Nazi director took 
over the Institute, however, this visible tribute to 
Haber’s activities was not allowed to survive. 
Though the lime tree was left standing, the inscription 
marking its origin was carefully chiselled away. 

On Germany’s defeat, Dahlem was incorporated 
in the American Sector of Berlin. Soon after the 
arrival there of the American occupational forces, 
news came through that the Haber Institute was 
still standing, but entirely empty. The Nazi occupants 
had been eliminated, but all equipment had vanished 
too. A little later it became known that the physicist 
Prof. Hartmut Kallmann, a former pupil and close 
collaborator of Haber for many years, had taken 
possession of the empty shell. Kallmann, who had 
himself narrowly escaped racial liquidation by the 
Nazis, had returned after eleven years of interruption 
of his scientific work, with the intention of re-starting 
once more, if possible, the great centre of physical 
chemistry in Dahlem. 

Haber’s memory was restored to honour. On 
February 2 of this year the ‘Haber Linde’ was solemnly 
re-dedicated and its inscription renewed. The chief 
speaker on the occasion was Prof. Kallmann ; other 
addresses included those by the Ober-Burgermeister 


of Berlin, the Burgermeister of Dahlem and the, 


director of the People’s University of Berlin. Of 
Haber’s closer colleagues there were present Prof. 
K. F. Bonhéffer and Prof. Otto Warburg. 

In his speech Dr. Kallmann recalled that eleven 
years earlier Haber’s memory had been honoured 
on the anniversary of his death by a gathering of his 
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friends who had remained in Germany undr the 
Nazis. Members of university staffs (who in Gc many 
are State officials) were forbidden attendance by 
express order of the Government ; yet the hi!! wag 
packed—‘“‘all had come”, said Kallmann.  Thijg 
certainly was a noteworthy manifestation of in: pen. 
dence in German scientific circles. 

Dr. Kallmann revealed that in 1935 he (with many 
others) had still thought of the Nazi regime as 
passing phenomenon ; the subsequent “unspe: kable 
horrors beyond all human imagination” had no: been 
expected. Outside observers may regard this error 
as throwing a serious responsibility on G-rman 
academic circles. Of this Dr. Kallmann appears wel] 
aware. Urging the resumption of every effort to 
advance scientific knowledge and to cultivaic the 
arts of peace, he adds that this “may perhaps be a 
modest contribution to the necessary reparation of 
the measureless disaster which has been brought 
upon the world from this country”. “Perhaps,” 
he continued, “this could also form a contri! 
to the reconciliation of peoples. Perhaps the 
beyond the frontiers of this country would 
cease to think only of its evils, but rememb« 
that from this country work has been done which 
belongs to the noblest creations of the human mind.” 

In a letter recently received from Dr. Kallrmann, 
I find the same burning enthusiasm for science which 
pervaded his speech. Work, work, honest work, he 
says, is the only possible way to the moral salvation 
of Germany ; and then—to my surprise—I find him 
expressing the confident hope to be soon granted a 
“licence for research” (Forschungserlaubnis). s 
apparently he has not yet been allowed to start 
research investigations. 

It would seem to me that the values of science and 
humanity, restored to Germany by Allied victory, 
are damaged if people like Dr. Kallmann are still 
left to-day waiting for permission to resume their 
work. There may be, among those German men of 
science who resisted Nazism at great risk to them- 
selves, some who occasionally lacked political acumen ; 
but we must respect their integrity and should not 
delay any longer upholding with them freely and 
openly the fellowship of science. M. PoLanyt 
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EXHIBITION OF BRITISH SCIENTIFIC 
INSTRUMENTS AT STOCKHOLM 


HE first exhibition of British manufactured goods 
to be held abroad since the War was held in 


Stockholm during May 24—June 4. It.was promoted 
by the British Scientific Instrument Manufacturers’ 
Association in co-operation with the Royal Swedish 
Academy of Engineering Sciences, the Swedish Asso- 
ciation of Technical Physicists and the British Council. 
The exhibition was housed in the Technical Museum, 
Stockholm, by courtesy of the director, Mr. Althin. 

Forty-one firms of scientific instrument manufac- 
turers participated, and a comprehensive display of 
recently developed apparatus was shown that should 
considerably enhance the prestige of British-made 
goods in the Scandinavian countries. The fact that 
the invitation to arrange an exhibition emanated 
from Swedish sources is a measure of the interest of 
Swedish men of science and industrialists in British 
manufactured goods, and the demand that exists in 
that country for precision apparatus. 
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‘dor the The Technical Museum is situated in beautiful 
‘ermany ff wrroundings, along the edge of Lake Djurgards- 
ince by ff unnsviken, about two miles from the centre of the 

| was ff ity. ‘Che whole of the ground floor, consisting of three 


This 


urge halls, a lecture theatre, and reception hall, was 
wade available. An entrance charge of 20 ore (about 


I ‘pen. 
yj.) was made, this being the normal charge for 
l many ff mission to the Museum. 
as a The opening ceremony was performed by H.M. 
© kable ff yjnister, Mr. C. B. Jerram, before a gathering of some 
©: been [ree hundred scientific workers and industrialists, 
error [HB ieaded by Prof. Nauckoff, president of the Swedish 
rman Royal Academy. In the course of his remarks the 
irs well [J yjnister referred to the progress made in scientific 
fort to HP ywhievement during the past six years of war, and 
tic the [J ,verred that some good could not fail to come out of 
be a [she combating of evil. The perfection of many of the 
tion of [J gstruments shown was directly due to the struggle of 
rought [J \ymanity against the forces of evil. In the mass of 
ps,” iestruction there have germinated such devices which 
‘bution [J gould become invaluable aids to the happiness, 
ople fH prosperity and security of the human race. 
then An inaugural address was given by Sir Charles 
pr alse Darwin, director of the National Physical Laboratory, 
ue} n “Scientific Instruments in Britain’, in which he 
nd.” [J ¢ressed the interdependence of scientific men and 
inn, nstrument manufacturers. The man of science is 
ich sually first in the development of new ideas and 
he methods; but the instrument-makers put the ideas 
vation into concrete form, and thus provide the instruments 
d him JJ and apparatus which enable the scientific workers to 
ited a levelop new ideas. He spoke of the work of both 
S juring the War, and gave a brief rmsumé of the 
start # development and work of the National Physical 
Laboratory in Great Britain with particular reference 
eand § to the Division of Metrology, which played a great 
ctory, part in the standardization and accurate gauging of 
e still § fabricated parts. In referring to the mobilization of 
their § scientific workers in Britain during the War, he 


remarked that many were required to do work out- 
side their own specialized field ; on the whole, they 
have probably gained by a widening of outlook that 
ould scarcely have been obtained in any other way. 

The exhibition was open to the public from 12 
‘clock to 4 o’clock, and on four evenings from 
7 o'clock until 9 o’clock. Admission was also per- 
mitted in the mornings, by tickets issued by the 
exhibitors, enabling demonstrations to be given to 
those specially interested. 

A series of fifteen lectures by specialists were given 
luring the exhibition, each occupying one hour. The 
lectures, which covered a wide range of subjects of a 





FIC 
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roods — : 
id in @ “entific nature, mostly directly associated with the 
‘oted  2s8trument-industry, were one of the outstanding 


wen’ successes of the meeting. Three sessions were devoted 


dish @ © British industrial films, presented by the British 
Acco. fg Council. 

incil. The average attendance during each session was 
~um, fg ®bout 800, and the fact that a Conference of some 
thin. three thousand engineers from the Scandinavian 
sfac- ountries was being held in Stockholm during the 
w of same period ensured that the technical level of the 
ould visitors was high. A visit was paid, during one of 
nade the public sessions, by the Crown Prince and Princess 
that of Sweden. + ell 
ated The general organisation of the exhibition was in 
*t of the hands of a Swedish committee, under the chair- 
itish manship of Prof. G. Borelius. The layout was such 
= in that no exhibit could be overlooked, the stands, which 


were all of the open type, being so arranged that they 
formed part of a circuit. The décor and arrangement 
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were uniform throughout, and though subdued the 
effect was very tasteful. Stands were ready for exhibi- 
tors when the apparatus arrived, and, what is most 
rare, the whole exhibition was complete in time for a 
press visit on the afternoon prior to the opening. The 
press publicity was well handled, liberal space was 
devoted in both daily and weekly journals, and a 
fully illustrated catalogue was available. Swedish 
scientific journals have arranged for the publication 
of many of the lectures. 

Prior to the opening, the director of the Museum 
and members of the organising committee made a 
critical survey of the whole exhibition, requiring the 
removal of redundant exhibits. In no case would 
they permit any exhibit or individual idea of display 
to disturb the general layout or appearance of the 
exhibition as a whole. The lighting was uniform and 
adequate, and ample space available in the centres of 
the halls to prevent congestion. It is the due of the 
Swedish committee that this comment be made, since 
by their labour and keen insight they succeeded in 
providing almost ideal conditions for a highly suecess- 
ful exhibition, which cannot fail to add considerable 
prestige to British scientific instruments among the 
Scandinavian countries, and will provide a marked 
stimulus to export trade in a field that, prior to the 
War, was largely in German hands. 

It is understood that invitations have already been 
received by the Scientific Instrument Manufacturers’ 
Association to arrange similar exhibitions in other 
European countries. 


RHUBARB LEAVES AS A FEEDING- 
STUFF FOR RABBITS 


By W. KING WILSON 
Harper Adams Agricultural College 


INCE the introduction of rhubarb into Britain 

from the U.S.S.R. in the sixteenth century it 
has become widely cultivated as a culinary plant. 
The leaves, comprising 18-25 per cent of the crop, 
are wasted as they are considered to be unfit for 
animal food. 

During periods of food shortage, for example, the 
First World War, rhubarb leaves have, however, been 
used for human consumption to supplement shortages 
of fresh green vegetables, with the result that many 
people became ill from oxalic acid poisoning and a 
number of them died'*". The toxic effects were 
so widespread that rhubarb leaves have since been 
regarded as a dangerous foodstuff for man and beast. 

The literature on rabbit-keeping has, since then, 
contained numerous warnings to livestock breeders 
aguinst feeding rhubarb or rhubarb leaves. These 
warnings have been given by well-known writers, 
breeders, a veterinarian and the Domestic Poultry 
Keepers Council'*-'*; but a search of the literature 
has failed to provide evidence of its toxic effect on 
the rabbit*®**. Since the green tops of this plant 
have been fed intermittently, during temporary 
shortages of fresh fodder, it was considered desirable 
to investigate the effect of giving rhubarb as the 
sole source of green-food in the diet over a continuous 
period with the view of observing possible seasonal 
effects. 

The chemical composition of the leaves has been 
given in various countries, and shows calorie values 
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compared with the edible stem (leaves 28-12 and 
stem 18 gm. per 100 gm.), while the fibre content 
does not show the same steep rise that is common in 
grass during summer-time ; and it appears to be a 
useful source of proteins and minerals. 


TABLE 1. CHEMICAL COMPOSITION OF RHUBARB LEAVES, PER CENT 

Water Protein Fat N. free extr. Fibre Ash_ Ref. 

90-0 2-8 0-4 3-9 10 1-9 (23) 

91-5 1-6 0-1 5-1 0-7 1-1 (24) 
———— <~——$$—$—$——<—<_ 

0-1 2-6 05 (52) 


64-5 0-3 
Preliminary observations were made on four 
mature rabbits, two of each sex, which received a 
mixed diet including one rhubarb leaf each on the 
first day, rising to 4 oz. per head by the twenty- 
fourth day. After the first day there was no serious 
difficulty in getting them to eat rhubarb leaves. 
At the end of this time the rabbits were still in good 
condition and showed no abnormal symptoms. 


Feeding Rhubarb Leaves v. Grass 


A small feeding trial was started with twenty young 
Beveren rabbits, aged approximately ten weeks old. 
These were divided into two similar groups; the 
control group received grass as their green-food, and 
the other group received green rhubarb leaves (cut 
twice weekly), which they cleared satisfactorily by 
the fourth day. Both lots were also fed a basal 
allowance of growers meal mash, containing 1-8 per 
cent calcium, and water daily. Hay was given twice 
weekly. 

Under this system both groups grew well on their 
respective foods during May and June. In May the 
young grass was of very good quality and the group 
fed on it showed only a very trifling advantage in 
live weight (up to 0-3 oz.) ; but from the second week 
of June (sixth week of test) there was a seasonal 
decline in the feeding value of this green-food, which 
is reflected in the small advantage in the live weights 
of the rhubarb group thereafter. After nine weeks 
comparison the rhubarb group had gained an average 
of 3-3 oz. more than the grass group. The average 
weekly weighings for the two groups are set out in 
Table 2. 


AVERAGE LIVE WEIGHTS (LB. AND 02.) 

Control grass Rhubarb leaves Month 
q 20 3 20 

May 


TABLE 2. 


Initial weight 
Week 1 


June 


~ 
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June/July 


There was no mortality or sickness in either group, 
and at the tenth week of the feeding comparison 
half of each group was slaughtered. These were all 
in excellent condition with substantial deposition of 
internal fat, irrespective of the feeding group. 
Carcasses were of ideal size for the domestic trade. 
The killing weights are summarized in Table 3. 


AVERAGE SLAUGHTER WEIGHTS 
Carcass 

Live weight cold Skin 

Ib. oz. Ib. oz. oz. 

Grass 5 4-4 3 3-4 8-9 

Rhubarb 5 3-4 3 26 9-2 


TABLE 3. 
Carcass 
percentage 
60-9 
60-7 


Group 


The carcasses, from both groups, dressed out at a 
satisfactory ratio to live weight for their age, but 
failed to show any important difference due to diet. 


NATURE 


July 13, 1946 Vol. isg 


The remainder of the stock continued to receiy, 
grass, including weeds during a droughty » 
alternatively rhubarb, as their only source o 
food throughout July to the end of October, a: 
live weights in each of these months shoy 
rhubarb leaves maintaining a slight advantay. 
grass, with one exception in September, when 
were equal. This was after feeding more wee: 
grass to the control group. At the end of ©: 

(six calendar months on the respective gree: 

the rhubarb group were heavier by an ave 

4 oz. (weights, grass 7 lb. 3-2 oz. and rhubar 

7-2 oz.). Their condition was then noted as ‘ver, 

to excellent’ and there was no discernible difle 

in the fur development between the two ,; 

By this time, the supply of green rhubarb leay » 

nearly exhausted and the tops were dying. The f 

ing comparison then terminated, after demonsir 

that this waste material is a satisfactory alter: 

for grass in these rabbit rations. 
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NATIONAL RESEARCH COUNCIL 
OF CANADA 
ANNUAL REPORT 


HE twenty-eighth annual report of the National 

Research Council of Canada, for the year 1944-45 
(Ottawa. Pp. 40), includes the report of the President, 
the financial statement and the reports of the directors 
of the Divisions of Applied Biology, Chemistry, 
Mechanical Engineering, Physics and Electrical 
Engineering, and of the Research Plans and Publica- 
tions Section and the Section on Codes and 
Specifications, together with a table of scholarships 
awarded. 

Except for the long-term project on forest-tree 
breeding, all the work of the Division of Applied 
Biology was related to the war effort. The fermenta- 
tion of wheat to give butylene glycol received 
detailed study in the pilot plant, and the time of 
fermentation was reduced almost by half by removing 
carbon dioxide under reduced pressure. Cyclic 
acetal has been added to the list of chemicals obtain- 
able from butylene glycol, and a continuous process 
worked out for methyl ethyl ketone. A greatly 
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improved method has been developed for the polari- 
metric determination of starches, and tetrahydro- 
fyfury! alcohol, easily made from agricultural 
waste, iS & promising permanent type of anti-freeze. 
A pilot plant was constructed for separating starch 
and gluten from wheat, based on processes developed 
in the laboratory, and the expansion of the work on 
dustrial utilization of agricultural wastes and 
grpluses included the building of a new laboratory. 
¥ethods for the extraction of rubber from native 
wd introduced plants continued to receive attention, 
wd the rubber pilot plant was adapted to include 
glvent-extraction methods. Work on ‘tropicalization’ 
ysumed major proportions during the year and much 
fervice equipment was placed under test. Copper di- 
pethylglyoximate and other chemical treatments gave 
pomising results for rot-proofing fabrics, especially 
anvas. In the food field, the work on dried eggs was 
«panded to include dried egg and sugar mixtures, a 
goduct which has shown distinct promise. Work on 
jquid and shell eggs was renewed, with the emphasis 

» methods extending their storage life. Co-operative 
tudies with the Ontario Research Foundation and 
the Associate Committee on Grain Research were 
entinued on processing and treating domestic oils 
for food. An investigation was initiated on the treat- 
nent of butter to improve its stability for use by the 
Services under tropical conditions. 

The various sections of the Division of Chemistry 
also continued to operate almost exclusively on war 
problems. Continued co-operation with the Director- 
ate of Chemical Warfare and Smoke included studies 
to improve the pilot plant yields of organic chemicals 
and syntheses of new toxic materials, while a small 
group was engaged on fundamental studies of long- 
range interest to synthetic rubber manufacture. The 
design of a pilot plant for ethylene oxide was com- 
pleted and erection begun. Particular attention was 
paid to catalysts used in the conversion of ethylene 
to ethylene oxide. In the Plastics and Colloid 
Section the chief projects related to the study of 
density -temperature relations of some plastic materials 
and the physical properties of plastic and plasticizer 
ombinations. The Plastics Testing Laboratory 
carried out investigations on waterproof maps, 
testing of safety goggles, the treatment of leather 
components for use in the tropics, the improvement 
ff sole leather by impregnation with resins and the 
examination of periscope prisms to determine the 
reason for bubble formation in the plastic laminating 
layer. The Textile Section continued its investigations 
with special attention to rot-proofing technique. ‘Work 
m protective clothing for the Air Force was a 
major project; attention was also given to wear 
msistance and shrinkage of Service socks. At the 
request of the Army medical authorities, the oiling 
of blankets was investigated as a method of preventing 
transfer of infection in hospitals. The Rubber 
laboratory again gave special attention to synthetic 
tbber compounding, and the scarcity of carbon 
black required work to determine the effect * of 
reducing the proportion in such materials as footwear. 
Work was also done on non-skid deck covering. In 
addition to the problems on the tropicalization of 
vehicles, packaging of metallic parts, etc., the 
Corrosion Laboratory carried out long-term investi- 
gations of sea-water corrosion of alloys and protective 
coatings, the study of corrosion inhibitors in tap 
water and in anti-freezes, the testing of rust-preventing 

oils and preliminary work on the possible cathodic 
protection of ships. 
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The Division of Mechanical Engineering devoted 
almost its full effort to war work for the Armed 
Services and the Department of Munitions and 
Supply. The Hydraulic Laboratory and an addition 
to the Gasolene and Oil Laboratory were completed 
and occupied. Fundamental research on the aero- 
dynamic balancing of aircraft controls was extended. 
Special attention was given to the design and con- 
struction of artificial limbs in moulded plywood and 
moulded synthetic resin materials, and many tests 
were performed on synthetic resin adhesives with 
particular reference to the technique of metal bonding. 

In the Division of Physics and Electrical Engineer- 
ing the work was largely in the field of marine physics. 
In the Acoustics Laboratory three major anti- 
submarine projects were completed. The main 
effort of the Optics Laboratory was devoted to 
research in aerial photography; this work was 
sponsored by the Canadian Photographic Research 
Committee. Some thirty-five reports were issued 
but the circulation list was restricted by security 
regulations. It can be expected that a new basis for 
the design of photographic objectives will be developed 
and photographic lenses will have a greatly improved 
performance. Much work has been done on night 
photography for reconnaissance purposes. 

In addition to reports on literature searches, the 
Research Plans and Publications Section made nearly 
three times as many translations as in the preceding 
year. During the year, eighty-eight papers were 
added to the Council’s list of publications, which has 
now attained such proportions that it has been 
decided to re-issue the list to include author and 
subject indexes as well as the numerical chronological 
list of titles. Among the reports issued during the 
year may be mentioned abstracts on fungi and 
bacteria affecting various materials, storage of coal 
and a revised and enlarged edition of abstracts on 
penicillin and other antibiotic substances, as well as 
abstracts on the utilization of sawdust. 


CONTEMPORARY CULTURE OF 
THE CAHITA INDIANS 


HE Céhita Indians of western Mexico consist of 

two surviving groups, the Yaqui and the Mayo. 
As a result of his visits to them, Ralph L. Beals has 
already published an account of what can be gleaned 
about their aboriginal culture (Ibero-Americana, No. 
19. Calif. Univ. Press, 1943). He now shows (Bull. 
142, Bur. Amer. Ethn., Smithsonian Instit., 1945) 
that their modern culture is a vigorous hybrid, which 
differs from those of the Indians of the United States 
in that it is holding its own with that of the whites, 
though it continually absorbs elements from it. It 
is by no means sure, as the author points out, that 
the Indian elements in Mexican culture will be 
altogether lost in the final synthesis. 

This useful account sets out to deal particularly 
with the ethnography rather than the social anthro- 
pology of the Caéhita ; nevertheless it contains much 
information about the latter aspect. There is an 
interesting summary of the material culture, but 
much of the book is taken up with accounts of the 
religious observances. Superficially these appear to 
centre largely around the Christian Church and 
calendar, but they contain so many aboriginal 
elements and introduce the Catholic priest so seldom, 
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that they constitute a hybrid which is almost wholly 
aboriginal in spirit. More specifically aboriginal are 
certain features which they call the “Religion of the 
Woods”. 

Not the least interesting part of the work is the 
account of how the Yaqui and the Mayo, though 
their cultures are almost identical in content, react 
very differently to contact with the Mexicans. The 
Mayo seems to preserve his way of life by passive 
resistance, and his attitude is graphically described 
by the Spanish expression ‘muy cerrado’ (very shut), 
in which he resembles many Andean tribes. The 
Yaqui, on the other hand, is, and has been throughout 
his history, a fighter, and he preserves his culture 
by his aggressiveness. The explanation of this deep 
psychological difference between two closely related 
groups is one of the principal problems in connexion 
with these Indians which still await solution. 

G. H. 8. BusHNELL 


WOOL TEXTILE RESEARCH IN 
AUSTRALIA 


HE Australian Council for Scientific and 
Industrial Research is to embark on an extensive 
programme of research on wool production and 
manufacture. Australia has a sheep population of 
approximately 120,000,000, from which is derived 
the most valuable item of her export trade. To aid 
this valuable industry the Federal Parliament has 
recently enacted the Wool Use Promotion Act (1945) 
and the Wool Tax Act (1936/45) (see Nature, 157, 
71; 1946). The latter of these legislative measures 
provides for the collection of 2s. per bale on all wool 
produced. This will bring in an annual income of about 
£300,000, and this sum is to form the Wool Use 
Promotion Fund, which is to be administered by 
the Wool Board, newly constituted under the Wool 
Use Promotion Act, “‘to make arrangements with 
persons, authorities and organizations in Australia 
and in other countries for joint measures of publicity 
or other means for the promotion of the use of wool’. 
The Wool Use Promotion Act empowers the Federal 
Treasury to create from the consolidated revenue the 
Wool Research Trust Account of an amount equal 
to the Wool Use Promotion Fund. These moneys 
are to be used mainly by the Council for Scientific and 
Industrial Research. The Council is thus assured of 
an annual income accumulating from year to year 
of approximately £300,000 with which to plan its 
research programme. 

Approximately half of this money will be devoted 
to a considerable expansion of the work of the existing 
laboratories of the Council which have, for some 
years, been studying the health and nutrition of the 
sheep and for the initiation of new work on genetics 
and physiology. Equal importance, however, will 
be given to research on wool as a textile, for although 
only 124 per cent of Australian wool is processed in 
the Commonwealth, it is considered to be, in the 
interests of Australia to have the results of textile- 
research applied outside as well as within the Common- 
wealth. 

Textile research is a field into which the Council for 
Scientific and Industrial Research has not previously 
entered ; in fact, little research of this type has been 
undertaken in Australia either in the universities or 
elsewhere. The Federal Government has, for some 
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years, made an annual contribution to the Wool 
Industries Research Association in the United 
Kingdom, and this support will continue to be given, 
Recently, four men eminent in the field of toxtil, 
research were invited to Australia to advise the 
Council for Scientific and Industrial Research on the 
initial planning of its researches in this field. ‘These 
were Prof. J. B. Speakman, professor of textile 
technology of the University of Leeds; Mr. B. 4, 
Wilsdon, director of the Wool Industries Research 
Association, Leeds; Dr. A. C. Goodings, director of 
textile research, Ontario Research Foundation, 
Canada; Dr. F. T. Peirce, formerly of the Shirley 
Institute, British Cotton Industries Research Associa. 
tion, now director of research, North Carolina State 
College of Agriculture and Engineering, University 
of North Carolina, Raleigh, N.C. 

It has now been decided to form a Division of 
Wool Textile Research within the Council for Scientific 
and Industrial Research. This division will have 
several sectional laboratories devoted to the various 
aspects of the probler-, Although it is the intention 
to appoint senior scientific men with the required 
qualifications to take charge of the various sections of 
the work, the whole endeavour will be co-ordinated 
under a chief of the Division, in line with the normal 
administrative arrangements of the Council. The 
chief will be responsible to the Executive Committee 
of the Council for the planning of all aspects of the 
research programme, and the ultimate success of the 
work will very largely depend on his initiative and 
ability. 

Each of the advisers has emphasized the need for 
basic research, both in the field of protein science and 
in applied science, in which the more fundamental 
knowledge can be interpreted in terms of the manu- 
facturing processes of the industry. If this work is 
to prosper, the early years must of necessity be 
devoted to the building up of a competent scientific 
team in which particular attention must be paid to 
the more fundamental sciences which are the basis 
of the textile industry. 


FISH MORTALITY DUE TO A 
BROWN FLAGELLATE 


N extensive mortality of fishes in two brackish- 
water lakes, Ketting Nor and Selso Soe in the 
Lesser Belt region of Denmark, has been found by 
C. V. Otterstrom and E. Steemann Nielsen (Rep. 
Danish Biol. Sta., 44; 1939) to be associated with a 
transitory dominance in the plankton of the brown 
flagellate Prymnesium parvum Carter, 1938. This 
cryptomonad has been found before in Europe, 
always in brackish waters, and in Holland it was also 
implicated in large-scale destruction of fishes. 
Ketting Nor was studied in 1938, immediately after 
the catastrophe, and again a year later when con- 
ditions were returning to normal. A similar crisis 
was investigated in Selso So in 1939. It was thought 
that one of the contributory causes was the increased 
salinity due to the fjord water entering around the 
lock-gates, which were imperfectly fitting in both 
lakes. In Ketting Nor it is probable that this 
accounted for a reduction in the rate of growth of 
the plants (the reed crop dropping to half normal 
in 1938), particularly of the submerged Characex, 
which harbour a rich fauna. 
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Woo} I This disturbance of balance between the bottom 
United HRegetation and the plankton favoured the latter, 
riven, (geulting in an almost pure growth of the flagellate, 
xtile goa concentration of 1,200,000/cm.’—giving a trans- 
the Mparency of only 40 cm. Owing to the exclusion of 
1 the Maint, the growth of the Characew was finally in- 
hese MMhbited, the dead mass yielding up its nitrates and 
xtile Fphosphates ; these, added to those bound by the 
8. H, Mpankton, probably accounted for the increase of 
search [gps mgm. nitrate and 0-27 mgm. phosphate per litre 
r of (gn the autumn of 1938. ‘Though all the fish died, 
lation, [apie following arthropods were apparently unaffected : 
shirley ;ironomids, Mysis, Spheroma and Carcinus. The 
:socig. {agnall fish which appeared in the following year may 
State Mpuve represented a refugee population from the fresh- 
rsity ter affluents. In Selso Se, Prymnesium parvum 
“ Bain dominated the plankton, but only reaching half 
ion of #§t concentration in Ketting Nor, though other 
entific Mplytoplankton contributed to produce the same 
have mnsparency. 
srious | Experiments on the effects of the flagellate water 
sntion (gom Ketting Nor on fishes showed that Prymnesium 
juired fy itself is harmless, but a colloidal metabolite, 
ons of Igvhich is retained together with the flagellate only 
nated My an asbestos filter, and separated from it by shaking 
rmal (culture with charcoal, has definite toxic effects on 
The Meshes. Although the flagellate is killed at 41° C., 
nittes Mgthe poisonous effect remains after heating to 60° 
1f the Mend 80°, though it disappears on boiling. The poison- 
f the Ming results, not in hemolysis in the gills, as previously 
» and Mjupposed, but in a generalized nervous paralysis. 
The effect is permanent and cannot be cured by 
] for MMtransferring the fish to clean water. The poison is 
e and Mfapparently cumulative in the medium, for it has only 
ental @iweak effects in young cultures ; but in older cultures 
1anu- it is present in greater concentrations, which become 
rk ig Mmaximal in the autumn. Nora G. SPROSTON 
vy be 
ntifie NED 
id to 
8 EXPERIMENTAL FORESTRY IN 
SWEDEN 
N No. 32 of the Reports of the Swedish Institute 
of Experimental Forestry (1940-41) (Central- 
yekeriet, Esselte A.-B., Stockholm, 1941), Erik 
Bjirkman in a paper entitled “Mycorrhiza in Pine 
d Spruce Seedlings grown under Varied Radiation 
kish- @latensities in Rich Soils with or without Nitrate 
the #§Added” gives the results of a study of the root and 
1 by @tycorrhiza development of young pine (Pinus 
Rep. Hylvéstris) and spruce (Picea excelsa) grown in eight 
th a ifferent soils—most of them soils rich in nutrients 
own under different light conditions, with or without 
This vailable nitrogen added up to very high doses. 
ope, ese two species are commercially the most im- 
also #prtant of the timbers in the Swedish forests. The 
tudy forms part of an investigation planned by 
fter @§Prof. H. Hesselman, who had already briefly reported 
con- 9921939 on its general layout and main results. Some 
risis §§fthe data reported used by the author are borrowed 
ight ##fm a forthcoming publication by Prof. Hesselman. 
used Thersoils used are listed as follows : mull, oakwood 
the ##kburst with sparse ground-cover of herbs and 
oth #Mense undergrowth of hawthorn, bird-cherry, etc.) ; 
this @fmull, spruce-wood (cultivated pine forest with 
1 of Mbundant Ozalis); mull, alderwood (alder grove 
mal ##fen wood) with Urtica dioica); mull, beech-wood 
ee, Bibeech wood with Asperula, Cardamine impatiens, 


; garden soil ; mull rich in calcium, spruce wood 
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(spruce wood with abundant Mercurialis) ; mor plus 
sand (mixed coniferous wood with Myrtillus, etc.) ; 
mull spruce wood (closed spruce wood with mosses). 
The paper discusses the investigations and experi- 
ments undertaken. 

In a paper by Lars-Gunnar Romell on “Studies 
on Pruning in Pine and Spruce”’, an analysis is made 
of some 3,000 knots in unpruned or pruned Scots 
pine and some 1,200 in pruned Norway spruce. In 
addition, data were collected on growing trees and 
stands. There appear to be considerable variations 
in the time at which knots heal over, and to some 
extent in the way in which the healing takes place. 
The analyses made display this in an interesting 
fashion. It is mentioned that, in one case of green- 
pruning of branches of spruce, an insect attack 
developed after the green-pruning in late spring (the 
best time to green-prune is late winter or early 
spring), all the pruned trees being attacked three 
weeks after the pruning by the six-toothed bark 
borer (T'omicos sexdentatus), a not surprising result. 
This is a most interesting and an important subject 
in its connexion with the spacing of plants in planta- 
tions, and the corresponding costs. 

An interesting contribution to the discussion “On 
the Importance of the Ripening of the Humus in 
Clear-cut Areas Prior to Reafforestation” by L. 
Tirén describes experiments carried out in certain 
marked strips of cut-over forest to ascertain the 
results of allowing the areas to lie fallow for a varying 
period of years. There were two sections in one 
forest of which the several strips lay unplanted for 
six, four and two years, and the other for eight, six, 
four and 0 years. The object was to ascertain the 
ripening effects on the humus layer of the varying 
periods of exposure. So far, the opinion appears to 
be that the experiments have not lent support to 
the view that a certain ripening period prior to 
afforestation would decidedly and permanently im- 
prove the results of the afforestation. The investiga- 
tions were carried out in Norrland. 


FORTHCOMING EVENTS 


Tuesday, July 16 
BRITISH STANDARDS INSTITUTION (at the Institution of Mechanical 
Engineers, Storey’s Gate, St. James’s Park, London, 8.W.1), at 
3.30 p.m.—Annual General Meeting. 


Friday, July 19 
BIOCHEMICAL Socrerty (in the peperemens of Biochemistry, Univer- 
sity New Buildings, Teviot Place, Edinburgh), at 10.30 a.m.—Scientific 
Papers and Demonstrations. 


Saturday, July 20 
BRITISH ASSOCIATION (in the Hall of the British Medical Association, 
Tavistock Square, London, W.C.1), at 3.30 p.m.—Annua!l General Meet- 
ing, followed by Sir Richard Gregory, Bt., F.R.S.: “Civilization and 
the Pursuit of Knowledge’’ (Presidential Address). 


APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments on or 
before the dates mentioned : 

DISTILLERY EXPERT, Government of the United Provinces, India 
—The Office of the High Commissioner for India, General Department, 
India House, Aldwych, London, W.C.2 (July 20). 

JUNIOR LECTURER or LECTURER IN THE DEPARTMENT OF BOTANY— 
The Secretary, Bedford College for Women, Regent’s Park, London, 
N.W.1 (July 20). 

LECTURER AND AN ASSISTANT IN THE DEPARTMENT OF MATHE- 
MATICS—The Secretary, The University, Aberdeen (July 20). 

ASSISTANT LECTURER IN BOTANY AND ZOOLOGY, and a responsible 
LEecTuRER (Senior Assistant) IN PHysioLogy—The Principal, Chelsea 
Polytechnic, Manresa Road, Chelsea, London, 8.W.3 (July 20). 

DEPUTY DIRECTORS IN THE BURMA VETERINARY DEPARTMENT— 
The H Commissioner for India, General Department, India House, 
Aldwych, London, W.C.2 (July 20). 
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LECTURER IN THE DEPARTMENT OF BoTANY—The Secretary, King’s 
College, Strand, London, W.C.2 (July 20). 

LECTURER IN GEOLOGY (Grade II)}—The Registrar, 
College, Southampton (July 20) 

HEAD OF THE ENGINEERING DEPARTMENT (Grade II), HEAD oF 
THE SCIENCE DEPARTMENT (Grade II), and a SENIOR ASSISTANT 
LECTURER IN PHysics—The Acting Clerk to the Governors, Notting- 
bon and District Technical College, Shakespeare Street, Nottingham 
(July 22). 

READER IN CIVIL ENGINEERING— 
Manchester 13 (July 22). 

LECTURERS IN THE DEPARTMENT OF MECHANICAL ENGINEERING 
of the Natal University College, Durban—The Secretary, Universities 
=z of the British Empire, 24 Gordon Square, London, W.C.1 
(July 22). 

LECTURER IN ZOOLOGY—The Secretary, 
(July 25). 

ASSISTANT IN THE CHEMISTRY DEPARTMENT—The Secretary, The 
University, Aberdeen (July 31). 

ASSISTANT LECTURER IN THE DEPARTMENT OF GEOLOGY, and 
ASSISTANT LECTURERS (2) IN THE DEPARTMENT OF CHEMISTRY 
The Registrar, The University, Sheffield (July 31). 

DAIRY OFFICER in the Department of Agriculture and Lands, 
Southern Rhodesia—The Secretary, Department of Agriculture and 
Lands, P.O. Box 387, Salisbury, Southern Rhodesia (July 31). 

.. BCTURER, and a UNIVERSITY ASSISTANT, IN THE DEPARTMENT OF 
pasceas PuItosopHy—tThe Secretary, The University, St. Andrews 
(July 3:1}. 

LABORATORY ASSISIaYT (aaa'e. Grade A) at the Marine Biological 
Station, Millport—The Secretary, Scottish Marine Biological] Associa- 
tion, 185 St. Vincent Street, Glasgow, C.2 (July 31). 

LABORATORY ASSISTANTS (male or female) IN CHEMISTRY, ENTOMO- 
LOGY, PLANT PATHOLOGY and BACTERIOLOGY at various centres in 
England and Wales of the National Agricultural Advisory Service— 
The Secretary, Ministry of Agriculture and Fisheries, 4 Bickenhall 
Mansions, London, W.1, endorsed ‘N.A.A.S.” (July 31). 

LECTURER IN ANALYTICAL CHEMISTRY—The Secretary, The Univer- 
sity, Aberdeen (July 31) 

LECTURER IN APPLIED MATHEMATICS—The 
sity, Leeds 2 (July 31). 

LECTURERS (2) IN THE DEPARTMENT OF GEOLOGY 
The University, Aberdeen (July 31). 

ASSISTANT LECTURERS (2) IN THE DEPARTMENT OF PHYSICS—-The 
Registrar, The University, Sheffield (July 31). 

PROBATIONARY ASSISTANT LECTUREKS IN THE DEPARTMENTS OF 
MATHEMATICS, PuHysics, CHEMISTRY, BoTANY and ZooLogy—The 
oe! and Registrar, University College of North Wales, Bangor 
(July 31) 

AGRICULTURAL ENGINEER for service with the Government of the 
United Provinces—The Office of the High Commissioner for India, 
General Department, India House, Aldwych, London, W.C.2 (August 

Curler Biocuemist for the Animal Research Station, Department 
of Agriculture—The High Commissioner for New Zealand, 415 Strand, 
London, W.C.2 (August 3). 

ASSISTANT LECTURER IN PHARMACOLOGY—The Secretary, University 
College, Gower Street, London, W.C.1 (August 5). 

ASSISTANT LECTURERS (2) IN GroLoGy—The Secretary, 
College, Gower Street, London, W.C.1 (August 15). 

INSPECTOR under the Alkali etc. Works Regulation Act, 
Director of Establishments, Ministry of Health, Whitehall, 
5.W.1 (August 15). 

PROFESSOR OF GEOLOGY, and a LECTURER IN MATHEMATICS, in the 
University of Tasmania—The Agent General for Tasmania, Australia 
House, Aldwych, London, W.C.2 (in Hobart, August 15). 

PROFESSOR OF SOCIAL ANTHROPOLOGY in the Rhodes University 
College, Grahamstown—The Ministry of Labour and National Service, 
London Appointments Office, 1-6 Tavistock Square, London, W.C.1, 
quoting Ref. No. F.A.550 (August 26). 

ASSISTANT LECTURER IN Pxysics at the Bradford Technical College 

The Director of Education, Town Hall, Bradford. 

PROFESSOR OF GENERAL CHEMISTRY—The Secretary of the Univer- 
sity Council, Trinity College, Dublin. 

SENIOR LABORATORY STEWARD—The Head of the Department of 
Biology, Chelsea Polytechnic, Manresa Road, London, 8.W.3. 

LABORATORY STEWARD IN THE DEPARTMENT OF PHYSICAL CHEM- 
IsTRY—The Registrar, The University, Liverpool 3 

LECTURER IN PuHyYsIoLoGy—The Registrar, University 
Nottingham. 

LECTURER IN ELECTRICAL ENGINEERING at the Municipal Technical 
College and School of Art—The Director of Education, Blackburn. 

ASSISTANT LECTURER (woman) IN CHEMISTRY and TUTOR FOR 
WOMEN at the Technica! College—The Director of Education, Bradford. 


University 


The Registrar, The University, 


The University, Aberdeen 


Registrar, The Univer- 


The Secretary, 


University 
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Great Britain and Ireland 


Proceedings of the Royal Society of Edinburgh. 
logy). Vol. 62, Part 2, No. 21: 
Changes at the Site of “Trauma after Experimental Crush Injury of 
Peripheral Nerves. By Dr. P. Bacsich and G. M. Wyburn. Pp. 182- 
188 + 5 plates. 4s. Vol. 62, Part 2, No. 22: Placental Fusion in 
Mice. By J. G. Carr. Pp. 189-190 +1 plate. 9d. Vol. 62, Part 2, 
No. 23 nee and Embryonic Mortality in the Domestic Fowl. 
By Dr. J. 8. 8. Blyth. Pp. 191-201. 2s. (Edinburgh: Oliver and 


Boyd, 1945.) {31 
Colonial Office. Inter-Territorial Organisation in East Afriva. 
(London: H.M. Stationery Onert 

1 


Section B (Bio- 


(Colonial No. 191.) Pp. 12. 
1045.) 2d. net. 


Degenerative and Regenerative . 
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Lecture on Industrial Non-Ferrous Alloys. By Dr. Harold Mp 
Pp. 44. (London: Royal Institute of Chemistry, 1945.) 
Money and Ba Pp. 36. (London : Joint Council of Mop 

and Economic Research, woes) ls. 6d. 

Memoirs of the Geological 8 urvey. Special Reports on | 
Resources of Great Britain, Vol. 34: Rock Wool. By F. M. Gupp 
and Dr. James Phemister. Pp. ii + 46. (London: H.M. Statig 
Office, 1945.) 9d. net. (4 

University of Leeds. Third Montague Burton Lectur on ; 
national Relations: Victory and After. By Prof. Gilbx t Murra: 
Pp. 16. (Leeds: The University, 1945.) 6d. (st 

Thorley’s Farmer’s Diary and Almanack, 1946. Pp. 48. (London 
J. Thorley, Ltd., 1946.) 6d. {8 

The Impact of War on Civilian Consumption ts in the United Kingdon 
the Uni States and Canada. A separ Se he Combined Produetie 
and Resources Board from a specia vA A Committee on No 
Food Consumption Levels. Pp. 163. (London: H.M. Statiog 
Office, 1945.) 2s. 6d. nét. aI 

Selected Papers from the Royal pew Hospital (Free) and # 
Chester Beatty Research Institute. Vol. Pp. vili + 345. (Londog 
Royal Cancer Hospital (Free), 1941-42.) 100. [8 


Other Countries 


Ministry of Public Works, Egypt. Physical Department Pape 
No. 48: The Nile Basin. Third Supplement to Vol. 4: Tend 
Mean and Monthly Mean Discharges the Nile and its Tribu 
for the Years 1938-1942 and Normals for the Period 1912-1942, 
Dr. H. E. Hurstand R. P. Black. Pp. v + 297. (Cairo: Governmes 
Press, 1945.) P.T. 50; 108. (131 

Western Australia : pegetteent of Mines. Mineral Resources g 
Western Australia, Bullet No. 2: Mica. By R. 8S. Mathesos 
Pp. 75 + 8 plates. (Perth: Government Printer, 1944.) (171 

Your Opportunity in Alberta. Compiled by L. P. Danis. Pp, ¢ 
(Edmonton : Government Printer, 1945.) 171 

Bulletin of the American Museum of Natural History. V ; 
Article 3: The Sexual Behaviour of Anura, Neural Mecha 
controlling Mating in the Male Leopard 4 Rana pipiens. ¥ 
Lester R. Aronson and G. Kingsley Noble. Pp. 83-140. (New York 
American Museum of Natural History, 1945.) fl 

Research Council of Alberta. Report No. 13: Geology of Red D 
and Rosebud Sheets, Alberta. By John A. Allan and J. O. G. Sand 
Pp. 116. (Edmonton: King’s Printer, 1945.) 75 cents. (17 

Indian Forest Leaflets. No. 78: Bending of Skis. By M. A. Rehy 
and 8. M. Ishaq. Pp.ii + 6 + 4plates. 6annas. No. 79: Lami 
Skis. By D. Narayanamurti and V. Ranganathan. Pp. ii + 3 + 
plates. 6annas. No. 86: The Efficiercy of Enumerations 5. U 
Assam Tropical Evergreen Forest ; 6. Typical Calculations. By ; 
A. L. Griffith. Pp. iv + 12. 6annas. (Dehra Dun: Forest Rese; 
Institute, 1945.) 

Indian Forest Bulletin, No. 124: 
Separators. By M. A. Rehman and 8. M. Ishaq. 
(Dehra Dun: Forest Research Institute, 1945.) 12 annas. 


it 
Indian Woods for Bat 
Pp. 20 + 2 plate 


(18) 
Bulletin of the Experiment Station of the Hawaiian Sugar Plan 


Association. Agricultural and Chemical Series, Bulletin No. 55: 
Control on Hawatian Sugar Cane Plantations. By R. E. Doty. P 
69-241. (Honolulu: Hawaiian Sugar Planters’ Association, 1945.) [18 

Development and Zz elfare in the West Indies. Bulletin No. 16 
Social Welfare. Pp. 64. 10 cents. Bulletin No. 18: The Fisher 
of Jamaica. Report by Dr. Ernest F. Thompson. Pp. 104. 30 
(Barbados : Advocate Co., Ltd., 1945.) $ 

Mitteilungen der Naturforschenden Gesellschaft Bern. Neue 
Band 1. Pp. xliv +176. Neue folge, Band 2. Pp. xiv +1 
(Bern : Paul Haupt, 1944-1945.) 18 

Mitteilungen der Naturforschenden Gesellschaft Bern aus dem Ja. 

42. LY & + 227. (Bern: Paul Haupt, 1943.) {181 

Arkiv for Kemi, Mineralogi och Geologi. Band 21A, No. 8: Stud 
on Nitrocellulose, including the Construction of an Osmotic Balan: 
By Ingvar Jullander. Pp. 142. (Stockholm: Almquist and Wiksell 
Boktryckeri A.-B., 1945.) 19 

British Honduras. Report of the Forest Department for the Ye 
a Sist December 1944. Pp. 12. (Belize: Forest seats 
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